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PREFACE

Urban trangportation planning is carried out primarily by state and local agencies. Over the years, much
experience has been gained in the planning and eva uation of urban transportation systlems. Thisknowledge
can be useful to planners and decison makersin the development and implementation of transportation
system changes. Inthiscontext, it isimportant to understand the trangportation and planning optionswhich
have been tried, and how they devel oped into the approaches we have today. This report describesthe
evolution of urban trangportation planning over the last Sixty years.

Thisisthe Fifth Edition of thisreport which wasfirst published in 1983. The earlier edition discussed urban
trangportation planning to mid-1992. Thisedition updatesthe evolution of urban trangportation planning and
policy to mid-1997. It aso contains some additions and revisonsto the earlier edition. Thisreportisan
updated verson of “Evolution of Urban Trangportation Planning” which was firgt published in 1979 as
Chapter 15 in Public Transportation: Planning, Operations and Management, edited by George E.
Gray and Lester L. Hodl. It was revised and published in 1992 as Chapter 3 in Public Transportation,
Second Edition, edited by George E. Gray and Lester L. Hodl.

Thereport focuseson key eventsin the evol ution of urban trangportation planning including devel opmentsin
technical procedures, philosophy, processesand inditutions. But, plannersmust aso beaware of changesin
legidation, policy, regulations and technology. These events have been included to provide a more
complete picture of theforcesthat have affected and often continue to affect urban transportation planning.

Summarizing so much higtory in asinglereport requires difficult choices. Theeffortsof many individuasand
groups made important contributionsto the devel opment of urban transportation planning. Clearly, not al of
these contributions could be included or cited. Thisreport concentrates on the key events of nationa
sgnificance and thereby triesto capturethe overal evolution of urban transportation planning. Focusngon
key events aso serves as a convenient point to discuss developmentsin a particular area.

Thereport is generadly arranged chronologicaly. Each periodistitled with the mgor theme pervading that
period asviewed by theauthor. Not al key eventsfit precisely under aparticular theme, but many do. The
discussion of the background for some events or the follow-on activities for others may cover more than
one time period and is placed where it seemed most relevant.

The report takes amultimoda perspective and attempts to provide a balanced view among a number of
subject areas including:

Sgnificant Federd legidation

Major, relevant Federal regulations and policies
Highway concerns

Trangt concerns

Environmentd issues

Energy issues

Safety issues



Relevant conferences

Technologica developments
Trangportation service dternatives
Manuads and methodological developments
Nationa transportation studies

Nationa data resources

Locd events with nationd sgnificance

Over theyears, the author has discussed these events with many personsin the professon. Often they had
participated in or had first hand knowledge of the events. The author appreciates their assstance, even
though they are too numerous to mention specificaly.

In preparing this report, the author was directly aided by severa individuals who provided information on
specific events. Their assstance is gppreciated: Barry Berlin, Susan Binder, Norman Cooper, Frederick
W. Ducca, Sheldon H. Edner, Christopher R. Fleet, Charles A. Hedges, Dondd Igo, Anthony R. Kane,
Thomas Kodowski, IraLaster, William M. Lyons, James J. McDonndl, Forence Mills, Camille C
Mittelholtz, Norman Paulhus, Elizabeth A. Parker, John Peak, Sam Rea, Carl Rappaport, JamesA. Scott,
Mary Lynn Tischer, Martin Wachs, Jmmy Y u, and Samue Zimmerman.

The author appreciates the review comments provided by: Donad Emerson, David S. Genddll, James
Getzewich, CharlesH. Graves, Thomas J. Hillegass, Howard S. Lapin, Herbert S. Levinson, Alfonso B.
Linhares, Gary E. Maring, Ali F. Sevin, Gordon Shunk, Peter R. Stopher, Carl N. Swerdloff, Paul L.
Verchinski, and George Wickstrom.

The author aso appreciates the assstance of Loretta Graham in the preparation of this report
Any errors of fact or interpretation are the responsbility of the author.
Edward Weiner

Washington, DC
September, 1997
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CHAPTER 1 — INTRODUCTION

More than thirty years have passed since the Federa-Aid Highway Act of 1962 created the federa
mandate for urban transportation planning in the United States. The act was the capstone of two decades
of experimentation and devel opment of urban trangportation proceduresand ingtitutions. It waspassedat a
timein which urban areas were beginning to plan Nationa Interstate and Defense Highway System routes
through and around their areas. The 1962 Act combined with theincentive of 90 percent federa funding for
Interstate highway projects caused urban transportation planning to spread quickly throughout the United
States. It aso had a sgnificant influence on urban trangportation planning in other parts of the world.

In some ways, the urban trangportation planning process and planning techniques have changed little over
thethirty years. Yet, inother ways, urban trangportation planning has evolved over these yearsin response
to changing issues, conditions and values, and agreater understanding of urban transportation phenomena.
Current urban transportation planning practiceis cong derably more sophisticated, complex, and cosily than
its highway planning predecessor, and involves awider range of participants in the process.

Modifications in the planning process took many years to evolve. As new concerns and iSSues arose,
changes in planning techniques and processes were introduced. These modifications sought to make the
planning process more responsive and sengtive to those areas of concern. Urban aress that had the
resources and technicd ability were the first to develop and adopt new concepts and techniques. These
new ideas were diffused by various means throughout the nation, usudly with the assstance of the federd
government and professiona associations. Therate a which the new conceptswere accepted varied from
areato aea. Consequently, the quality and depth of planning is highly variable a any point in time.

Early highway planning concentrated on developing a network of al weether highways connecting the
various portions of the nation. As thiswork was being accomplished, the problems of serving increasing
traffic grew. With the planning for urban areas came additionad problems of dispersed land use
development patterns, did ocation of homes and busi nesses, environmental degradation, atizen participetion,
energy consumption, trangportation for the disadvantaged, and infrastructure deterioration. More recently
have been the concerns about and traffic congestion, intermodal connectivity, performance mesasures,
sustainable development, and environmenta justice.

Urban trangportation planning in the United States has away's been conducted by state and local agencies.
Thisisentirely appropriate snce highway and trangit facilities and services are owned and operated largdly
by the satesand loca agencies. Theroleof thefederal government has been to set nationa policy, provide
financid ad, supply technical assistance and training, and conduct research. Over the years, the federd
government has attached requirementsto its financiad assstance. From a planning perspective, the most
important has been the requirement that transportation projects in urbanized areas of 50,000 or morein
population be based on an urban trangportation planning process. Thisrequirement wasfirst incorporated
into the Federal-Aid Highway Act of 1962.

Other requirements have been incorporated into federa legidation and regulationsover theyears. Many of
these are chronicled in thisreport. At times these requirements have been very exacting intheir detail. At



other times, grester flexibility wasalowed in responding to the requirements. Currently, the emphasisison
increesing ate and locd flexibility in planning implementation, and in making the planning process more
indusvefor dl groups and individuds.

Over the years, anumber of federd agencies have affected urban transportation planning. (Table 1) The
U.S. Bureau of Public Roads (BPR) was part of the U.S. Department of Commerce when the 1962
Highway Act was passed. It became part of the U.S. Department of Transportation (DOT) upon its
cregtion in 1966 and its name was changed to the U.S. Federd Highway Adminigration (FHWA). The
federal urban mass transportation program began in 1961 under the U.S. Housing and Home Finance
Adminigtration, which became the U.S. Department of Housing and Urban Development in 1965. The
federa urban trangit program was transferred to DOT in 1968 asthe U.S.

Tablel
Dates Selected Federal Agencies Were Established

1849 | Department of Interior
1913 | Department of Commerce
1916 | Bureau of Public Roads
1921 | Bureau of the Budget

1947 | Housng and Home Finance Agency

1953 | Department of Hedlth, Education and Welfare
1965 | Department of Housing and Urban Devel opment
1966 | Department of Transportation

1966 | Federd Highway Adminidration

1966 | Federd Railroad Administration

1966 | Advisory Council on Historic Preservetion
1967 | Nationd Highway Safety Bureau

1968 | Urban Mass Transportation Administration
1969 | Council on Environmental Qudity

1970 | Nationd Highway Treffic Safety Adminidration
1970 | Office of Management and Budget

1970 | Environmentd Protection Agency

1977 | Depatment of Energy
1979 | Department of Health and Human Services
1991 | Federd Transt Adminigtration




1991 | Bureau of Trangportation Statistics

Urban Mass Transportation Adminigtration (UMTA). The name was changed to the U.S. Federd Transit
Adminigration (FTA) by the Federd Trangt Act Amendments of 1991. The U.S. Federd Railroad
Adminigtration (FRA) was cregted at the same time as DOT.

TheNationd Trafficand Motor Vehicle Safety Act of 1966 established the Nationd Traffic Safety Agency,
and the Highway Safety Act of 1966 edtablished the Nationa Highway Safety Agency both in the
Department of Commerce. The two safety agencies were combined by Executive Order 11357 in 1967
into the Nationd Highway Safety Bureau in the newly created DOT. In 1970 it became the Nationa
Highway Traffic Safety Adminigration (NHTSA).

Other federd agencies becameinvolved in urban trangportation planning asnew issuesarose. The Advisory
Council on Higtoric Preservation was established in 1966 to administer nationd historic preservation
programs. The Bureau of the Budget (BOB), later to become the Office of Management and Budget
(OMB), issued guidance in 1969 to improve coordination among programs funded by the federa

government. To address environmental concerns that were increasing in the latter part of the 1960s, the
Council on Environmenta Qudlity (CEQ) was created in 1969 and the U.S. Environmenta Protection
Agency (EPA) in1970. The U.S. Department of Hedlth, Education and Welfare (HEW), now the U.S.
Department of Hedth and Human Services (HHS), becameinvolved in urban trangportation in 1973 as part
of its function to diminate discrimination againgt handicapped persons in federal programs. With the
passage if the Endangered Species Act of 1973, the Department of Interior and the Department of

Commerce became involved in some aspects of urban transportation planning. In 1977, the U.S.

Department of Energy (DOE) was created to bring together federd energy functions. The Bureau of
Trangportation Statistics (BTS) was cregted by the Intermoda Surface Trangportation Efficiency Act of
1991.

The involvement of these and other agencies at the federd, state and locdl levd created an increasing
chalenge to agencies conducting urban trangportation planning to meet al the requirements that resulted.
Locd planners devoted substantial resources to meeting requirements of higher level governments, which
often detracted from their ability to address|ocal needsand objectives. Theserequirements, however, were
a0 used by loca agencies as the judtification to carry out activities that they desired but for which they
could not obtain support at the locd leve.

This report reviews the historica development of the urban trangportation planning process in the United
Staes from its beginnings in early highway and trangt planning to its current focus on intermodd
connectivity, sustainable development, and broad participation in the planning process.

Chapter 2 discusses the early beginnings of highway planning.

Chapter 3 covers the formative years of urban trangportation planning during which many of the basic
concepts were developed.



Chapter 4 focuses on the 1962 Federa-Aid Highway Act and the sweeping changes it brought in urban
trangportation planning in the United States. 1t dso describes early federd involvement in urban public
trangportation.

Chapter 5 discusses efforts a intergovernmenta coordination, the beginning of the federd highway and
vehicle safety programs, a deeper federd role in urban public transportation and the evolution to

“continuing’” trangportation planning.

Chapter 6 describesthe environmentd revolution of thelate 1960s and the increased involvement of citizens
in the urban transportation planning process.

Chapter 7 addressesthe eventsthat led to integrated planning for urban public transportation and highways.
These included mgor increases in federd trandt programs as well as increased flexibility in the use of
highway funds.

Chapter 8 focuseson the Arab oil embargo of 1973 which accel erated the trangition from long-term system
planning to short-term, smdler scale planning. It also discusses the concern for cost-effectivenessin
transportation decisons and the emphasis on trangportation system management techniques.

Chapter 9 highlightsthe concern for therevitdization of older urban centersand the growing need for energy
conservation. It describesthe expanding federd requirements on environmenta quality and transportation

for specid groups.

Chapter 10 describes the efforts to reverse federa intrusion into local decisions and to scae back federa
requirements.

Chapter 11 discussesthe expanded interest in involving the private sector in the provision of trangportation
services and the decline in public resources to address transportation planning.

Chapter 12 focuses on drategic planning to the year 2000 and into the next century, and the renewed
interest in new technologica options. 1t aso discusses the growing concern for traffic congestion and air
pollution and the efforts at transportation demand management.

Chapter 13 describes the broadening of the urban transportation planning process to address the
relationship of trangportation to sustainable devel opment, theinclusion of awiderange of participantsinthe
processincluding individua s and citizen groups, and the extension of multimoda n planning to the statewide
leve.

Chapter 14 provides asummary and concluding remarks.



CHAPTER 2 — EARLY HIGHWAY PLANNING

Early highway planning grew out the need for information on the rising tide of automohbile and truck usage
during thefirst quarter of the twentieth century. From 1904, when the first automobiles ventured out of the
cities, traffic grew at a steady and repid rate.  After the initid period of highway congtruction which
connected many of the nation's cities, emphadis shifted to improving the highway system to carry these
increased traffic loads. Early highway planning focused on the collection and analysisof factud information
and, on gpplying that information to the growing highway problemsin the period prior to World War I1.

Need for Highway Planning

In the early years of highway congtruction, the automobile had been regarded as a pleasure vehicle rather
than an important means of trangportation. Consequently, highways condsted of comparatively short
sections that were built from the citiesinto the countrysde. There were sgnificant gapsin many important
intercity routes. During thisperiod, urban roadswere considered to be adequate, particularly in comparison
to rura roads which were generaly not paved.

Asthe automobile wasimproved and ownership became more widespreed, theideaof ahighway network
gained in grength.  The concept of a continuous nationa system of highways was recognized in the
Federal-Aid Highway Act of 1925 with the adoption of a United States numbered highway system
compaosed of important through routes extending entirely acrossthe nation. Thiswasnot aforma highway
system but smply abasis for route marking as a guide for motorists (Holmes and Lynch, 1957).

With the adoption of a Federa-aid system, in the Federa- Aid Act of 1921, and the marking of through
routes, the focus of highway congtruction was on “closing the ggps.” By the early 1930s, the objective of
condructing a system of two-lane roads connecting the centers of population had largely been completed.
It was then possible to travel around the country on a smooth, al-weather highway system (U.S. Federd
Works Agency, 1949).

With the completion of this “pioneering period”’ of highway condruction, atention shifted to the more
complex issuesresulting from therapid growth in traffic and increasing vehicleweights. Figure 1 showsthe
growth in vehicle regigtrations, motor fue consumption, highway expenditures and tax receipts during the
period (U.S. Dept. of Commerce, 1954). Early highwayswereinadequatein width, gradeand dignment to
serve mgor traffic loads, and highway pavements had not been designed to carry the numbersand weights
of the newer trucks.

It became clear that these growing problems necessitated the collection and analysis of information on
highways and their use on amore comprehensive scale than had ever before been attempted (Holmesand
Lynch, 1957). A systematic approach to the planning of highways was needed to respond to these
problems.



Figurel
Motor Vehicle Registrations, Fuel Consumption, User Taxes
and Highway Expenditures, 1910-1955
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Federal-Aid Highway Act of 1934

Beginning with the Federd-Aid Highway Act of 1934, the Congress authorized that 1%2 percent of the
amount gpportioned to any state annually for construction could be used for surveys, plans, engineering, and
economic anaysesfor future highway congtruction projects. The act created the coopertive arrangement
between the U.S. Bureau of Public Roads (now the U.S. Federal Highway Adminigtration) and the state
highway departments, known as the statewide highway planning surveys. By 1940, al dates were
participating in this program (Holmes and Lynch, 1957).

As an initid activity, these highway planning surveys included a complete inventory and mapping of the
highway sysem anditsphysica characteridtics. Traffic surveyswere undertaken to determinethevolume of
traffic by vehicletype, weight, and dimensons. Financid studieswere madeto determinetherelationship of
highway financesto other financia operationswithin each state, to assessthe ability of the satesto finance
the construction and operation of the highway system, and to indicate how to alocate highway taxes among
theusers. Many of the sametypesof activitiesare sill being performed on a continuing basis by highway
agencies (Holmes, 1962).

Electric Railway Presidents Conference Committee

Electric railway systemswere the backbone of urban masstransportation by World War | with over 1,000
Street raillway companies carrying some 11 billion passengersby 1917 (Mills, 1975). After 1923, ridership
on the nation's dectric railways began to decline as the motor bus, with itsflexibility to change routes and
lower capital costs, quickly began replacing the dectric the eectric sreetcar (N.D. Lea Transportation



Research Corporation, 1975). With rising costs and the inability to raisefaresto cover codts, thefinancid
condition of street railway companies worsened.

In 1930, the heads of 25 dectric railway companies formed the Electric Railway Presdents Conference
Committee (PCC). The god of the PCC was to develop a modern streetcar to match the comfort,
performance, and modernimage of its competitors, and stem the decline of the Street railway industry. The
effort took five yearsand $750,000. It was one of the most thorough and efficiently organized venturesin
urban masstrangit. The product, known asthe“PCC car,” far surpassed its predecessorsin acceleration,
braking, passenger comfort, and noise (Mills, 1975).

Thefirst commercid application of the PCC car wasin 1935 in Brooklyn, New Y ork. By 1940 morethan
1100 vehicleshad been purchased. By 1952, when production wasfirst halted, about 6,000 PCC carshad
been produced. The PCC carsdidimprove the competitive position of streetcars and dow the conversion
to buses. But without other improvements, such asexclusiverights of way, it could not stop the long term
declinein dreet rallways. By 1960, streetcars remained in only about a dozen citiesin the U.S. (Vuchic,
1981).

Manual on Uniform Traffic Control Devices

Asthe highway system was expanded and upgraded to meet the growth in automobile traffic, the need for
high uniform standards for traffic control devices became obvious. Thesetraffic control devicesincluded
sgns, traffic sgnas, markings and other devices placed on, over, or adjacent to a street or highway by a
public body to guide, warn, or regulate traffic. In 1927, the American Association of State Highway
Officids published the Manual and Specifications for the Manufacture, Display and Erection of U.S.
Sandard Road Markers and Sgns. Themanua was developed for application of rural highways. Then,
in 1929, the National Conference of Street and Highway Safety published a manua for use on urban
Streets.

But the necessity for unification of the standards applicable to different classes of road and Street systems
wasobvious. To meet that need, ajoint committee of the AASHO and the National Conference of Street
and Highway Safety combined their efforts and developed the first Manual on Uniform Traffic Control
Devices which was published by the BPR in 1935.

Over the years since that first manua, the problems and needs of traffic control changed. New solutions
and devices were developed, as wdll as the standards to guide their goplication.  The origind joint
committee continued its existence with occasiond changes in organization and personnel. 1n 1972, the
Committee formally became the National Advisory Committee on Uniform Traffic Control Devicesto the
FHWA. The Committee has been responsible for periodic revisonsto update and expand the manua in
1942, 1948, 1961, 1971, 1978 and 1988 (U.S. Dept. of Transportation, 1978b; Upchurch, 1989).

AASHO Policy on Geometric Design of Rural Highways



As new knowledge became available on the performance of vehicles and highway design features, there
wasaneedtoincorporaeit into practice. The Committee on Planning and Design Policiesof the American

Asociation of State Highway Officids (AASHO) wasformed in 1937 for this purpose. The committee's
mode of operation was to outline a program of work which was performed by the BPR under the

supervison of the Committee Secretary. The BPR gathered known information and developed draft

guidance, known apolicies, which wererevised by the committee. The policieswerefindly approved by a
two-thirds favorable vote of the States.

In the period 1938 to 1944 the Committee under Secretary Joseph Barnett produced seven policiesrelated
to highway dassification, highway types, sght disance, sgning, and intersection design for at- grade, rotaries
and grade separations. These policieswere reprinted without change and bound asasingle volumein 1950
(American Association of State Highway Officias, 1950).

The policieswere updated, expanded and rewritten as a single cohesive document and issued asA Policy
on Geometric Design of Rural Highways in 1954 (American Association of State Highway Officids,
1954). The policy contained design guidance on the criteria determining highway design, verticad and
horizontd aignment, cross section dements, a-grade and grade intersections, and interchanges. The
volume, which became known asthe* Blue Book,” went through seven printingsby 1965. It received wide
acceptance asthe sandard guide for highway design. The policy wasagain reissued in 1966 in revised and
updated form to reflect more current information (American Association of State Highway Officias, 1966).

Much of the materid in the 1954 Rura Policy applied both to urban and rura highways. Asnew dataand
research results became available on urban highways, the AASHO Committee decided to issued aseparate
policy for the geometric design of urban highways (American Association of State Highway Officids 1957).

The development of these policies typified the gpproach to highways standards. Research engineers
collected data on the performance of vehiclesand highways. These datawere brought together intheform
of desgn standards, generdly by staff of the BPR under the guidance of the AASHO. Eventudly, they
became part of highway design practice through agreement of the States. Asaresult of ther factua basis
and adoption through common agreement, the policies had immense influence on the design of highwaysin
the United States and abroad.

Toll Road Study

By the mid 1930s, there was considerable sentiment for afew long-distance, controlled- access highways
connecting mgjor cities. Advocates of such ahighway system assumed that the public would be willing to
finance much of itscost by tolls. The U.S. Bureau of Public Roads was requested by President Roosevelt
in 1937 to study the idea, and two years later it published the report, Toll Roads and Free Roads (U.S.
Congress, 1939).

The study recommended the congtruction of a highway system to be comprised of direct, interregiona
highways with al necessary connections through and around cities. It concluded that this nationwide
highway system could not be financed solely through tolls, even though certain sections could. It dso



recommended the creation of a Federal Land Authority empowered to acquire, hold, sdll, and lease land.
The report emphasized the problem of trangportation within mgor cities and used the city of Batimore as
an example (Holmes, 1973).

Highway Capacity Manual

During the 1920's and early 1930's, a number of studies were conducted to determine the capacity of
highways to carry treffic. Early efforts were theoretica but, gradudly, fields studies using observers,
camerasand aerid surveyscreated abody of empirica dataon whichto base capacity estimates. By 1934,
it was clear that acoordinated effort was heeded to integrate the results of the various studiesand to collect
and andyze additiond data. The BPR launched such an effort from 1934 to 1937 to collect alarge quantity
of dataon awide variety of roads under different conditions (Cron, 19754).

In 1944, the Highway Research Board organized a Committee on Highway Capacity to coordinate the
work inthisfied. Itschairman, O.K. Normann, was the foremost researcher on highway capacity at that
time. By 1949, the Committee had succeeded in reducing the enormous volume of factua information on
highway capacity to aform that would be usable to highway designers and traffic engineers. The results
were firg published in Public Roads magazine, and then as a separate volume entitled, the Highway
Capacity Manual (U.S. Dept. of Commerce, 1950). The manua defined capacity, and presented
methods for caculating it for various types of highways and eements under different conditions. This
manua quickly became the standard for highway design and planning. More than 26,000 copies of the
manua were sold, and it was trandated into nine other languages.

The Committee on Highway Capacity wasreactivated in 1953, again with O.K. Normann aschairman, to
continue the study of highway capacity and prepare a new edition of the manua. Much of the work was
done by the gaff of the BPR. The new manua, which was issued in 1965, placed new emphasison
freeways, ramps, and weaving sections because they had come into widespread use. A chapter on bus
transt wasaso added. Other typesof highways and streets continued to receive complete coverage. This
manud, like its predecessor, was primarily apractica guide. It described methods to estimate capacity,
servicevolume, or leve of service for aspecific highway design under specific conditions. Alternately, the
design to carry agiven traffic demand could be determined (Highway Research Board, 1965).

The third edition the Highway Capacity Manual was published by the Transportation Research Board in
1985. It reflected over two decades of empirica research by a number of research agencies primarily
under the sponsorship of the Nationa Cooperative Highway Research Program and the FHWA. The
procedures and methodol ogies were divided into three sections on freeways, rura highways, and urban
dreets with detailed procedures and work sheets. The materia in the third edition offered significantly
revised procedures in many of the areas, and included entirely new sections on pedestrians and bicycles
(Transportation Research Board, 1985¢c and 1994).

Interregional Highway Report



InApril 1941, President Roosevelt gppointed the Nationd Interregiond Highway Committeeto investigate
the need for a limited system of nationd highways to improve the facilities avallable for interregiona
trangportation. The staff work was done by the U.S. Public Roads Administration, which wasthe name of
the Bureau of Public Roads at that time, and in 1944 the findings were published in the report,
Interregional Highways (U.S. Congress, 1944). A system of highways, designated as the “National
Sysem of Interdate and Defense Highways,” was recommended and authorized in the Federa-Aid
Highway Act of 1944. However, it wasnot until the Federd- Aid Highway Act of 1956 that any sgnificant
work on the system began.

Thisstudy was uniquein the annads of trangportation planning and theimplementation of itsfindings has had
profound effects on American lifestyles and industry. The study brought planners, engineers, and
economigts together with the highway officids responsible for implementing highway prograns. Thefind
route choices were influenced as much by strategic necessity and such factors as population dengty,
concentrations of manufacturing activity, and agricultura production as by exising and future traffic
(Holmes, 1973).

Theimportance of the syssemwithin citieswas recognized, but it was not intended that these highways serve
urban commuter travel demandsinthe mgor cities. Asstaedinthereport, “...it isimportant, both locally
and nationdlly, to recognize the recommended system...asthat system and those routeswhich best and most
directly join region to region and mgor city to mgor city” (U.S. Congress, 1944).

The report recognized the need to coordinate with other modes of transportation and for cooperation &t al

levels of government. It reiterated the need for a Federd Land Authority with the power of excess
condemnation and Smilar authorities at the sate levd.
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CHAPTER 3 — BEGINNINGS OF URBAN TRANSPORTATION PLANNING

During World War 11, regular highway programs stopped. Highway materials and personnd were used to
build accessroads for war production and military needs. With rationing of gasoline and tires, and no new
automobiles being manufactured, the use of trangit mushroomed. Between 1941 and 1946, trangit ridership
grew by 65 percent to an dl-time high of 23.4 billion trips annualy (American Public Trangt Associetion,
1995). (Figure 2)
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When the war came to an end, the pent-up demand for homes and automobiles ushered in the suburban
boom era. Automobile production jumped from amere 70,000in 1945to0 2.1 millionin 1946, 3.5 million,
and 3.5 million in 1947. Highway travel reached its prewar peak by 1946 and began to climb at 6 percent
per year that wasto continue for decades (Dept. of Transportation, 19794). Trangt use, on the other hand,
declined at about the samerate it had increased during thewar. By 1953, there werefewer than 14 billion
trangt trips annually (Transportation Research Board, 1987).

The nation's highways were in poor shape to handle this increasing load of traffic. Little had been done
during thewar to improvethe highways and wartimetraffic had exacerbated their condition. Moreover, the
growth of development in the suburbs occurred where highways did not have the capacity to carry the
resulting traffic. Suburban traffic quickly overwhemed the exigting two-laneformerly rurd roads (Dept. of
Trangportation, 1979a). Trangt facilities, too, experienced sgnificant wear and tear during the war from
extended use and deferred maintenance. This resulted in deterioration in trangit's physical plant by war's
end. Pent-up wage demandsof trandt employeeswere met causing nearly a50 percent in averagefaresby
1950. Thisfurther contributed to adeclinein ridership. Thesefactors combined to cause seriousfinancia
problems for many transit companies (Trangportation Research Board, 1987).

The postwar era concentrated on dealing with the problems resulting from suburban growth and resulting

from the return to a peacetime economy. Many of the planning activities which had to be deferred during
the war resumed with renewed vigor.

11



Federal-Aid Highway Act of 1944

The Federa-Aid Highway Act of 1944 was passed in anticipation of the transition to a postwar economy
and to prepare for the expected growth in traffic. The act significantly increased the funds authorized for
federa-aid highway programsfrom $137,500in 1942 and 1943, no fundsin 1944 and 1945, to $500,000
annually for 1946 through 1948. The act a0 recogni zed the growing complexity of the highway program.

The origind 7 percent federd-aid highway program was renamed the Federd-ad Primary system, and
selection by the states of a Federd-aid Secondary system of farm-to-market and feeder roads was
authorized. Federa-ad funding was authorized in three parts, known as the “ABC" program with 45
percent for the Primary system, 30 percent for the Secondary system, and 25 percent for Urban extensions
of the Primary and Secondary systems.

The act continued the dlocation of funds by means of formulas. For the Primary system, funds were
alocated using ares, total population, and postal route miles as factors. For the Secondary system, the
same formula was used except that rural population was subgtituted for total population. For the urban
extensons, Urban population wasthe only factor. For thefirst time, federa-aid fundsup to one-third the
cost could be used to acquire right- of-way.

A Nationd System of Interstate Highways of 40,000 miles was authorized. The routes were selected by
the states with BPR approva. However, but no specia funds were provided to build the system beyond
regular federa-aid authorizations.

Early Urban Travel Surveys

Most urban areas did not begin urban travel surveys until 1944. It was during that year the Federd-Aid
Highway Act authorized the expenditure of funds on urban extensions of the federa-ad primary and
secondary highway systems. Until that time there was alack of information on urban travel which could be
used for the planning of highway facilities. Infact, no comprehensive survey methods had been devel oped
that could providetherequired information. Because of the complex nature of urban street systemsand the
shifting of travel from route to route, traffic volumeswere not a satisfactory guide to needed improvements.
A study of the origins and degtinations of trips and the basic factors affecting travel was needed (Holmes
and Lynch, 1957).

The method developed to meet this need was the home-interview origin- destination survey. Household
memberswereinterviewed to obtain information on the number, purpose, mode, origin, and destination of
al tripsmadeon aparticular day. Theseurban travel surveyswere used inthe planning of highway fadilities,
particularly expressway systems, and in determining design features. The U.S. Bureau of Public Roads
published the first, Manual of Procedures for Home Interview Traffic Sudies, in 1944 (U.S. Dept. of
Commerce, 1944). Figure 3 showstheinternd trip report form fromahomeinterview survey. In 1944, the
interviewing techniquewas used in Tulsa, Little Rock, New Orleans, Kansas City, Memphis, Savannah, and
Lincaln.
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Other dements of the urban transportation planning process were aso being developed and applied in
pioneering traffic planning studies. New concepts and techniques were being generated and refined in such
aress as traffic counting, highway inventories and classification, highway capacity, pavement condition
gudies, cost estimating and system planning. Thefirg attempt to meld many of these dementsinto an urban
trangportation planning process was in the Clevdand Regiond Area Traffic Study in 1927, which was
sponsored by the U.S. Bureau of Public Roads. But, evenin this studly, traffic forecasting was a crude art
using basicdly linear projections (Cron, 1975h).

Figure3
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Inthe Boston Trangportation Study, arudimentary form of the gravity mode was applied to forecast traffic
in 1926 but the technique was not used in other areas. In fact, the 1930s saw little advancement in the
techniques of urban trangportation planning. It was during this period that the methodology of highway
needs and financia studies was devel oped and expanded (U.S. Dept. of Transportation, 1979a).

By the 1940s it was gpparent that if certain relationships between land use and travel could be messured,
these relationships could be used asameansto project futuretravel. It remained for the devel opment of the
computer, with its ability to processlarge masses of datafrom these surveys, to permit estimation of these
relationshipsbetween trave, land use, and other factors. Thefirst mgor test using this gpproach to develop
future highway plans was during the early 1950s in San Juan, Puerto Rico, and in Detroit (Silver and
Stowers, 1964; Detroit Metropolitan Area Traffic Study, 1955/6).
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Early Transt Planning

During this period, trangt planning was being carried out by operators as part of the regular activities of
operating a trangt system. Federa assstance was not available for planning or congtruction, and little
federd interest existed in trangt. However, financia problemsincreased as transit ridership declined and
therewere no funds availableto rehabilitatefacilities and equipment. Insome urban aress, trangt authorities
were cregted to take over and operate the transt system. The Chicago Trangt Authority and the
Metropolitan Transt Authority in Boston were created in 1947, and the New Y ork City Trangt Authority in
1955.

It was at this time that the San Francisco Bay area began planning for aregiona rapid trangt systlem. In
1956, the Rapid Transt Commission proposed a123 mile sysemin afive-county area. Asaresult of this
sudy, the Bay AreaTrandt Didrict (BARTD) wasformed within thefive counties. BARTD completed the
planning for the trangt system and conducted preliminary engineering and financia studies. In November
1962, the voters approved a bond issue to build a three-county, 75-mile system, totaly with locd funds
(Homburger, 1967).

Dawn of Analytical Methods

Prior to the early 1950s, the results of early origin-destination studies were used primarily for describing
exiding travel paiterns, usudly in the form of trip origins and destinations and by “desire lines,” indicating
schematicdly the major spatid distribution of trips.  Future urban travel volumes were developed by
extending the past traffic growth rateinto the future, merely an extrgpolation technique. Sometrangportation
studies used no projections of any sort and emphasized only the dleviation of exigting traffic problems (U.S.
Dept. of Transportation, 1967b).

Beginning in the early 1950s, new ideas and techniques were being rapidly generated for application in
urban trangportation planning. 1n 1950, the Highway Research Board published Route Selection and
Traffic Assignment (Campbell, 1950), which was a compendium of correspondence summarizing
practices in identifying traffic desire lines and linking origin-destination pairs. By the mid 1950s, Thomas
Fratar a the Cleveland Transportation Study developed a computer method for distributing future
origin-destination travel datausing growth factors. 1n 1956 the Eno Foundetion for Highway Traffic Control
published Highway Traffic Estimation (Schmidt and Campbell, 1956), which documented the state of the
art and highlighted the Fratar technique.

During this period the U.S. Bureau of Public Roads (BPR) sponsored a study on traffic generation at
Columbia University, which was conducted by Robert Mitchell and Chester Rapkin. It was directed at
improving the understanding of the relationship between travel and land use through empirica methodsand
included both persons and goods movement. Mitchell and Rapkin state asamgjor premise of their study:

“Despite the congderable amount of attention given in various countries to movement between place of

residence and place of work, the subject has not been given the specia emphasissuggested here; that is, to
view trips between home and workplace asa* system of movement,” changesin which may be related to
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land use change and to other changesin related systems of urban action or inthe socid structure” (Mitchell
and Rapkin, 1954, Page 65).

They demongtrated an early understanding of many of the variablesthat effect travel patternsand behavior;
for example:

“Systems of round trips from places of residence vary with the sex composition and age of the
individud members of the household. The trave patterns of single individuds, young married
couples, familieswith young children, and househol ds congisting of aging personsdl show marked
differencesin travel behavior” (Ibid., page 70).

They dso anticipated the contribution of socia science methods to the understanding of travel behavior:

“However, inquiry into the motivations of travel and their correspondence with both behavior and
the actud eventswhich are consequencesof travel would make great contributionsto understanding
why this behavior occurs, and thus to increase the posshility of predicting behavior" (Ibid.,

Page 54).

They concluded with a framework for analyzing travel patterns that included developing andytica
relaionshipsfor land use and travel and then forecasting them asthe basisfor designing futuretransportation
requirements.

AASHO Manual on User Benefit Analysis

Toward the end of the 1940s, the AASHO Committee on Planning and Design Policies, with the assstance
of BPR, undertook the development of generdly gpplicable anaytical techniquesfor performing economic
andysis of highway projects. The work grew out of asurvey of state highway departments on the use of
economic analyss which found a definite lack of amilarity in the such procedures and their use (American
Asociation of State Highway Officias, 1960).

Building upon earlier work on highway economic andyss, the committee developed a manua for
conducting benefit - cost analyses (American Association of State Highway Officids, 1952b). Thebasic
tenet of the manua was “...that a profit should be returned on an investment applies as well to highway
projects as to generd business ventures”  Unlike previous methods of analysis which only measured
congtruction, right of way, and maintenance costs, the manua included the coststo the user of the highway
asanecessary and integra part of the economic andlysis. Up to the publication, no dataexisted to perform
such an andysis.

The manua defined the benefit to codt ratio as the difference in road user costs (between dternate routes)
divided by the difference in costs. Road user costs included: fuel, other operating codts (i.e. ail, tires,
mai ntenance, depreciation), time vaue, comfort and convenience, vehicle ownership costs, and safety. The
value of time was specified a $1.35 per vehicle hour or $0.75 per person hour. The vaue of comfort and
convenience was included as an increasing cost for greeter interference with thetrip and varying according
to the type of road. It ranged from O cents per mile for the best conditions to 1.0 cents per mile for the
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worg conditions. Themanud included tables and charts containing specific va uesfor these components of
costs and benefits, and the procedures to conduct benefit - cost analyses.

The manud was updated in 1960 with the same andytica methodology but new unit cost data (American
Association of State Highway Officids, 1960). A mgor update of the manua was issued in 1977 fter a
number of research efforts had been completed on andytica techniques and unit cost data (American
Asociation of State Highway Officials, 1978). The manua was aso expanded to address bus transit
improvements. The manua recognized that benefit- cost anadlysis was only an dement in the evauation of
transportation projects and that it fit within the larger urban trangportation planning process.

Breakthroughsin Analytical Techniques

The firg breskthrough in usng an andytica technique for travel forecasting came in 1955 with the
publication of apaper entitled, “ A Generd Theory of Traffic Movement,” by Alan M. V oorhees (V oorhees,
1956). Voorhees advanced the gravity mode as the means to link land use with urban traffic flows.
Research had been proceeding for anumber of years on agravity theory for humaninteraction. Previoudy,
the gravity analogy had been applied by sociologists and geographers to explain population movements.
Voorhees used origin-degtination survey data with driving time as the measure of spatid separation and
estimated the exponents for a three-trip purpose gravity nodel. Others conducting Smilar studies soon
corroborated these results (U.S. Dept. of Commerce, 1963a).

Another breskthrough soon followed in the area of traffic assgnment. The primary difficulty in traffic
assignment was eva uating the driver's choice of route between the origin and destination. Earl Campbell of
the Highway Research Board proposed an“ S’ curve, which related the percent usage of aparticular facility
toatravel-timeratio. A number of empirical studieswere undertaken to eva uatethetheory usng diverson
of traffic to new expresswaysfrom arterid streets. From these studies, the American Association of State
Highway Officids published agtandard traffic diverson curvein, “A Bassfor Esimating Traffic Diversonto
New Highways in Urban Areas,” in 1952. (Figure 4) However, traffic assgnment was gill largdy a
mechanical process requiring judgment (U.S. Dept. of Commerce, 1964).

Then in 1957 two papers were presented that discussed a minimum impedance agorithm for networks.
One wasttitled, “The Shortest Path Through a Maze,” by Edward F. Moore, and the second was, “The
Shortest Route Problem,” by George B. Danzig. With such an agorithm, travel could then be assigned to
minimum time paths using newly developed computers. Thegtaff of the Chicago AreaTrangportation Study
under Dr. J. Douglas Carrall, J. findly developed and refined computer programs that alowed the
assgnment of traffic for the entire Chicago region (U.S. Dept. of Commerce, 1964).
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Traffic Diverson Curvesfor Urban Arterial Highways
National Committee on Urban Transportation

While highway departments were placing mgor emphasis on arterid routes, city street congestion was
geadily worsening. 1t wasin this amaosphere that the Committee on Urban Trangportation was created in
1954. Its purpose was, “to help cities do a better job of trangportation planning through systematic
collection of basicfacts... to afford the public the best possible transportation at the least possible cost and
ad in accomplishing desirable gods of urban renewa and sound urban growth” (Nationd Committee,
1958-59).

The committee was composed of experts in awide range of fields, representing federd, state, and city
governments, trangit, and other interests. It devel oped aguidebook, Better Transportation for Your City
(National Committee, 1958-59), designed to help local officias establish an orderly program of urban
transportation planning. 1t was supplemented by aseriesof 17 procedure manual s describing techniquesfor
planning highway, trangt, and termina improvements. The guidebook and manuads received nationd

recognition. Even though the guidebook was primarily intended for the attention of locd officids, it stressed
the need for cooperative action, full communication between professionals and decisonmakers, and the
development of transportation systemsin keeping with thebroad objectives of community development. It
provided, for the first time, fully documented procedures for systemétic transportation planning.

Housing Act of 1954
Animportant cornerstone of the federd policy concerning urban planning was Section 701 of the Housing
Act of 1954. The act demonstrated congressional concern with urban problems and recognition of the

urban planning process as an appropriate gpproach to dealing with such problems. Section 701 authorized
the provison of federd planning assistanceto state planning agencies, cities, and other municipditieshaving
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a population of less than 50,000 persons and, after further amendments, to metropolitan and regiond
planning agencies (Washington Center, 1970).

The intent of the act was to encourage an orderly process of urban planning to address the problems
associated with urban growth and the formulation of local plansand policies. Theact indicated that planning
should occur on aregion-wide basis within the framework of comprehensive planning.

Pioneering Urban Transportation Studies

The developmentsin andytica methodol ogy began to be gpplied in pioneering urban trangportation studies
in the late 1940s and during the 1950s. Before these studies, urban transportation planning was based on
exiding travel demands or on travel forecasts using uniform growth factors applied on an areawide basis.

The San Juan, Puerto Rico, trangportation study begun in 1948, was one of the earliest to use a trip
generation approach to forecast trips. Trip generation rates were developed for a series of land-use
categories sratified by genera location, crude intensity measures and type of activity. These rates were
applied, with some modifications, to the projected land use plan (Slver and Stowers, 1964).

The Detroit Metropolitan Area Traffic Study (DMATYS) put together dl the eements of an urban
trangportation study for thefirst time. It was conducted from 1953 to 1955 under Executive Director Dr. J.
DouglasCarrall, . The DMATSstaff developed trip generation rates by land use category for each zone.

Future trips were estimated from a land use forecast. The trip digtribution model was a variant of the
gravity model with airline distance as the factor to measure trave friction. Traffic assgnment was carried
out with speed and distance ratio curves. Much of the work was done by hand with the aid of tabulating
machinesfor some of the caculations. Benefit/cost ratios were used to evaluate the mgor eements of the
expressway network (Detroit Metropolitan Area Traffic Study, 1955/1956; Silver and Stowers, 1964;
Creighton, 1970).

In 1955 the Chicago Area Transportation Study (CATS) began under the direction of Dr. J. Douglas
Carroll, Jr. 1t set the sandard for future urban transportation sudies. Thelessonslearned in Detroit were
goplied in Chicago with greater sophistication. CATS used the basic Sx-step procedure pioneered in
Detroit: datacollection, forecasts, goa formulation, preparation of network proposals, testing of proposas,
and evauation of proposals. Transportation networks were developed to serve travel generated by
projected land- use patterns. They weretested using systems anaysis considering the effect of each facility
on other facilitiesin the network. Networks were evaluated based on economic efficiency - themaximum
amount of travel carried at the least cost. CATS used trip generation, trip distribution, moda split, and
traffic assgnment mode sfor travel forecasting. A smpleland-useforecasting procedure wasemployed to
forecast future land-use and activity patterns. The CATS daff made mgor advances in the use of the
computer in travel forecasting (Chicago Area Transportation Study, 1959/1962; Swerdloff and Stowers,
1966; Wells, et. d., 1970).

Other trangportation studies followed including the Washington Area Traffic Study in 1955, the Baltimore
Transportation Study in 1957, the Fittsburgh Area Trangportation Study (PATS) in 1958, the Hartford
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AreaTraffic Study in 1958, and the Penn-Jersey (Philadel phia) Transportation Study in 1959. All of these
studiesweretrangportation planning on a new scae. They wereregion-wide, multidisciplinary undertakings
invalving large full-time staffs. Urban transportation studies were carried out by ad hoc organizationswith
separate policy committees. They were not directly connected to any unit of government. Generdly, these
urban trangportation sudieswere established for alimited time period with the objective of producing aplan
and reporting on it. Such undertakings would have been impossible before the availability of computers
(Creighton, 1970).

The resulting plans were heavily oriented to regiond highway networks based primarily on the criteria of
economic costs and benefits. Trangt was given secondary congideration. New facilities were evauated
agang traffic engineering improvements. Little consderation wasgiven to regulatory or pricing goproaches,
or new technologies (Wdlls, et.d., 1970).

These pioneering urban trangportation studies set the content and tonefor future studies. They provided the
bassfor the federd guidelines that were issued in the following decade.

Federal-Aid Highway Act of 1956

During thisearly period in the development of urban transportation planning came the Federd- Aid Highway
Act of 1956. The act launched the largest public works program yet undertaken: congtruction of the
National System of Interstate and Defense Highways. The act was the culmination of two decades of
gudies and negotiation. As a result of the Interregional Highways report, Congress had adopted a
Nationd System of Interstate Highways not to exceed 40,000 miles in the Federd- Aid Highway Act of
1944. However, money was not authorized for construction of the system. Based on the recommendations
of theU.S. Bureau of Public Roads and the Department of Defense, a37,700-mile system wasadopted in
1947. (Figure5) Thisnetwork conssted primarily of the most heavily traveled routes of the Federd-Aid
Primary System. The remaining 2,300 miles were reserved for additiond radials, bypass-loops, and
circumferentia routesin and adjacent to urban areas. Studies of urban areaneeds were made by the states
with the cooperation and aid of city officids. The urban connections were formdly designated in 1955
(U.S. Dept. of Commerce, 1957).

Fundswere appropriated by then, but at very low levels: $25 million annually for 1952 and 1953 with a50
percent federd share, and $175 million annudly for 1954 and beyond with a60 percent federd share. To
secure a sgnificant increase in funding, a mgjor nationa lobbying effort was launched in 1952 by the
Highway Users Conference under thetitle, “ Project Adequate Roads.” President Eisenhower appointed a
nationa advisory committee under Generd Lucius D. Clay, which produced a report, A Ten-Year
National Highway Program, in 1955. It recommended building a 37,000-mile Interstate System using
bonds to fund the $23 billion cost (Kuehn, 1976).

Finaly, with the Federd-Aid Highway Act of 1956, congtruction of the National System of Interstate and
Defense Highways shifted into high gear. The act increased the authorized system extent to 41,000 miles.
This system was planned to link 90 percent of the cities with populations of 50,000 or greater and many
smdler cities and towns. The act aso authorized the expenditure of $24.8 billion in 13 fiscd years from
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1957 to 1969 at a 90 percent federa share. The act provided construction standards and maximum sizes
and weights of vehicles that could operate on the syssem. The system was to be completed by 1972
(Kuehn, 1976).

Figure5

The" National System of Interstate Highways’ as designated on August 2, 1947.

The companion Highway Revenue Act of 1956 increased federa taxes on gasoline and other motor fuels
and excisetaxes ontires and established new taxes on retreaded tires and aweight tax on heavy trucksand
buses. It created the Highway Trust Fund to receive the tax revenue which was dedicated solely for
highway purposes. Thisprovision brokewith along-standing congressional precedent not to earmark taxes
for specific authorized purposes (U.S. Dept. of Commerce, 1957).

These acts have had a profound effect on urban areas. They established an assured funding source for
highways, through user charges, at atime when federal funds were not available for mass trangportation.
They set a90 percent federal share which wasfar abovethe existing 50 percent sherefor other federal-aid
highways. About 20 percent of the system mileage was designated as urban to provide dternative interstate
service into, through, and around urban areas. These provisions dominated urban trangportation planning
for years to come and eventudly caused the development of countervailing forces to baance the urban
highway program.

Sagamor e Conference on Highways and Urban Development
Theavailability of large amounts of fundsfrom the 1956 Act brought immediate response to develop action

programs. To encourage the cooperative development of highway plans and programs, aconference was
held in 1958 in the Sagamore Center at Syracuse University (Sagamore, 1958).
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The conference focused on the need to conduct the planning of urban trangportation, including public
trangportation, on aregion-wide, comprehensive bassin amanner that supported the orderly devel opment
of the urban areas. The conference report recognized that urban trangportation plans should be eva uated
through a grand accounting of benefits and costs that included both user and nonuser impacts.

The conference recommendations were endorsed and their implementation urged, but progresswas dow.
Thelarger urban areaswere carrying out pioneering urban trangportation studies, themost noteworthy being
the CATS. But few of thesmaller urban areas had begun planning studies dueto thelack of capable gaff to
perform urban trangportation planning.

To encourage smdler areas to begin planning efforts, the American Municipa Association, the American
Association of State Highway Officids, and the Nationd Association of County Officidsjointly launched a
program in early 1962 to describe and explain how to carry out urban transportation planning. This
program was initialy directed at urban areas under 250,000 in population (Holmes, 1973).

Housing Act of 1961

Thefirg piece of federd legidation to dedl explicitly with urban masstrangportation wasthe Housing Act of
1961. Thisact was passed largdy asaresult of thegrowing financid difficultieswith commuter rall services
The act inaugurated asmall, low-interest loan program for acquisitionsand capita improvementsfor mass
trangt systems and a demonstration program (Washington Center, 1970).

The act dso contained a provision for making federd planning assstance available for “preparation of
comprehengve urban trangportation surveys, studies, and plans to ad in solving problems of traffic
congestion, facilitating the circulation of people and goods on metropolitan and other urban areas and
reducing transportation needs.” The act permitted federd ad to “facilitate comprehensive planning for
urban development, including coordinated trangportation systems, on acontinuing bass” Theseprovisons
of the act amended the Section 701 planning program that was created by the Housing Act of 1954.
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CHAPTER 4 — URBAN TRANSPORTATION PLANNING COMES OF AGE

Urban transportation planning came of age with the passage of the Federd- Aid Highway Act of 1962,
which required that gpprova of any federa-aid highway project in an urbanized areaof 50,000 or morein
population be based on a continuing, comprehensive urban transportation planning process carried out
cooperatively by statesand local governments. Thiswasthefirgt legidative mandate requiring planning asa
condition to receiving federa capita assstance funds. The U.S. Bureau of Public Roads (BPR) moved
quickly to issue technica guidance interpreting the act's provisons.

Through the mid 1960s urban trangportation planning went through what some have cdled its“ golden age.”

Mog urban areas were planning their regiond highway system and urban transportation planning
methodology had been designed to address this issue. The BPR carried out an extensive program of
research, technica assistance and training to foster the adoption of this process and the new methodol ogies.
These efforts completely transformed the manner in which urban transportation planning was performed.
By the legidated deadlineof July 1, 1965, al 224 then existing urbanized areasthat fell under the 1962 Act
had a urban trangportation planning process underway .

Thiswas also a period in which there was early recognition of the need for afederd role in urban mass
transportation. Thisrole, however, was to remain limited for anumber of yearsto come.

Joint Report on Urban Mass Transportation

In March 1962 a joint report on urban mass trangportation was submitted to President Kennedy, at his
request, by the Secretary of Commerce and the Housing and Home Finance Administrator (U.S. Congress,
Senate, 1962). This report integrated the objectives for highways and mass transt, which were
comparatively independent up to that point but growing closer through cooperative activities. The report
wasin large part based on astudy completed in 1961 by the Inditute of Public Adminigtration (IPA) entitled
Urban Transportation and Public Policy (Fitch, 1964). The IPA report strongly recommended that
urban trangportation was afederal concern and supported the need for trangportation planning.

The genera thrugt of the report to Congress, asit related to planning, can be summarized by the following
excerpt from the tranamittal |letter:

“Trangportation is one of the key factors in shaping our cities. As our communities increasangly
undertake deliberate measures to guide their development and renewa, we must be sure that
transportation planning and congtruction are integra parts of generd development planning and
programming. Oneof our main recommendationsisthat federa aid for urban transportation should
be made available only when urban communities have prepared or are actively preparing
up-to-date generd plansfor the entire urban areawhich rel ate trangportation plansto land-use and
development plans.

“The maor objectives of urban trangportation policy are the achievement of sound land-use patterns, the
assurance of trangportation facilities for dl segments of the population, the improvement of overdl treffic
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flow, and the meeting of tota trangportation needsat minimum cost. Only abd anced transportation system
can attain these gods - and in many urban areasthis means an extensive mass trangportation network fully
integrated with the highway and street system. But mass transportation in recent years experienced capita
consumption rather than expanson. A cycle of fare increases and service cuts to offset loss of ridership
followed by further declinesin use points clearly to the need for asubstantia contribution of public fundsto
support needed masstrangportation improvements. Wetherefore recommend anew program of grantsand
loans for urban mass transportation” (U.S. Congress, Senate, 1962).

President Kennedy's Transportation M essage

In April 1962 President Kennedy delivered hisfirst message to Congress on the subject of transportation.
Many of theideasreated to urban transportation in the message drew upon the previoudy mentioned joint
report. The President's message recognized the close rel ationship between the community development and
the need to properly balance the use of private automobiles and masstransportation to help shape and serve
urban areas. 1t o recognized the need to promote economic efficiency and livability of urban areas. It
also recommended continued close cooperation between the Department of Commerce and the Housing
and Home Finance Administration (HHFA) (Washington Center, [970).

Thistrangportation message opened anew erain urban transportation and led to passage of two landmark
pieces of legidation: the Federd-Aid Highway Act of 1962 and the Urban Mass Transportation Act of
1964.

Federal-Aid Highway Act of 1962

The Federa-Aid Highway Act of 1962 was the first piece of federad legidation to mandate urban

trangportation planning asacondition for receiving federd fundsin urbanized areas. It asserted that federd
concern in urban transportation wasto be integrated with land development and provided amgor stimulus
to urban trangportation planning. Section 9 of the act, which is now Section 134 of Title 23 Sates:

“It is declared to be in the nationad interest to encourage and promote the development of
trangportation systems embracing various modes of transport in amanner that will serve the Sates
and locd communities efficiently and effectively” (U.S. Dept. of Transportation, 19804).

This statement of policy directly followed from the recommendations of the Sagamore conference and
President Kennedy's Transportation Message. Moreover, the section directed the Secretary of Commerce
to cooperate with the Sates:

“...in the development of long-range highway plans and programs which are properly coordinated
with plansfor improvementsin other affected forms of transportation and which areformulated with
due consideration to their probable effect on the future development of the urban area...” (U.S.
Dept. of Transportation, 1980a).
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The last sentence of the section which required that urban highway construction projects be based upon a
planning process, legidated the planning requirement:

“After duly 1, 1965, the Secretary shal not approve under section 105 of thistitle any programsfor
projectsin any urban areaof more than fifty thousand population unless he finds that such projects
are based on a continuing, comprehens ve trangportation planning process carried out cooperatively
by states and local communities in conformance with the objectives stated in this section” (U.S.
Dept. of Trangportation, 1980a).

Two fegtures of the act are particularly significant with respect to the organizationa arrangements for
carrying out the planning process. Firg, it cdled for a planning processin urban areas rather than cities,
which set the scale at the metropolitan or regiond level. Second, it called for the processto be carried on
cooperatively by the states and local communities. Because qudified planning agencies to mount such a
trangportation planning processwerelacking in many urban areas, the BPR required the creation of planning
agencies or organizationa arrangements that would be cagpable of carrying out the required planning
process. These planning organizations quickly came into being because of the growing momentum of the
highway program and the cooperdtive financing of the planning process by the HHFA and the BPR
(Marple, 1969).

In addition, the act restricted the use of the 1-1/2 percent planning and research funds to only those
purposes. If not used for planning and research, the state would lose the funds. Previoudy, a state could
request that these funds be used instead for congtruction. This provision crested a permanent, assured
funding source for planning and research activities. In addition, the act provided that a state could spend
another ¥z percent at their option for planning and research activities.

Hershey Conference on Urban Freeways

In response to thegrowing concern about freeway congtructionin urban areas, the Hershey Conferenceon
Freaways in the Urban Setting was convened in June 1962 (Freeways, 1962). It concluded, “Freeways
cannot be planned independently of the areasthrough which they pass. The planning concept should extend
to the entire sector of the city within the environs of the freeway.” The conference recommendations
reinforced the need to integrate highway planning and urban development.

The findings recognized that this planning should be done as a team effort that draws upon the skills of
engineers, architects, city planners, and other specidists. Freaway planning must integrate the freeway with
itssurroundings. When properly planned, freeways provide an opportunity to shape and sructuretheurban
community in a manner that meets the needs of the people who live, work, and travel in these aress.
Further, the planning effort should be carried out in amanner that involves participation by the community
(Freeways, 1962).

Implementation of the 1962 Federal-Aid Highway Act
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The BPR moved quickly to implement the planning requirements of the 1962 Federd- Aid Highway Act.
Ingtructiona Memorandum 50- 2-63, published in March 1963 (U.S. Dept. of Commerce, 1963c) and later
superseded by Policy and Procedure Memorandum 50-9 (U.S. Dept. of Transportation, 1967a),

interpreted the act's provisions related to a “ continuing, comprehensive, and cooperative” (3C) planning
process. “Cooperative' was defined to include not only cooperation between the federd, sate, and loca

levelsof government but dso among the various agencieswithin the sameleve of government. “ Continuing”

referred to the need to periodically reevauate and update a trangportation plan. “Comprehensve' was
defined to include the basic ten e ements of a3C planning process for which inventories and andyseswere
required. (Table 2)

These memorandaand further refinements and expans ons upon them covered dl aspectsfor organizing and
carrying out the 3C planning process.

Through its Urban Planning Division, under Garland E. Marple, the BPR carried out a broad program to
develop planning procedures and computer programs, write procedurad manuasand guides, teech training
courses, and provide technical assstance. The effort was aimed at developing urbanized area planning
organizations, andardizing, computerizing and gpplying procedures largely
cregted in the late 1950s, and disseminating knowledge of such procedures.

The BPR defined the various stepsin a3C planning process. These steps had been pioneered by the urban
trangportation planning sudiesthat were carried out during the 1950s. It wasan empirica gpproach which
required asubstantial amount of dataand severd yearsto complete. The processconsisted of: establishing
an organization to carry out the planning process, development of loca goas and objectives, surveys and
inventories of existing conditions and facilities; analyses of current conditions and calibration of forecasting
techniques, forecadting of future activity and travel ; evaluation of dternativetransportation networksresulting
in arecommended transportation plan; staging of the transportation plan; and identification of resourcesto
implement it. The product of these 3C planning studieswas generdly an eaborate report(s) describing the
procedures, anayses, dternatives and recommended plans.

Table2
Ten Basic Elements of a 3C Planning Process

Economic factors affecting development

Population

Land use

Trangportation facilities including those for mass transportation

Trave petterns
Tearmind and trandfer fadilities
Traffic control features

I N[O~ W NP

Zoning ordinances, subdivision regulations, building codes, tc.
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9. Hnancid resources

10. Socid and community-vaue factors, such as preservation of open
space, parks and recregtiond facilities, preservation of historical Stes
and buildings, environmental amenities; and aesthetics.

Tofoster the adoption of these technical procedures, the BPR rel eased astream of procedura manuasthat
became the technical standards for many yearsto come: Calibrating and Testing a Gravity Model for
Any SzeUrban Area, (July 1963); Calibrating and Testing a Gravity Model with a Small Computer,
(October 1963); Traffic Assignment Manual, (June 1964); Population Forecasting Methods, (June
1964); Population, Economic, and Land Use Studiesin Urban Transportation Planning, (July 1964);
The Sandard Land Use Coding Manual, (January 1965); The Role of Economic Sudiesin Urban
Transportation Planning, (August 1965); Traffic Assignment and Distribution for Small Urban Areas,
(September 1965), Modal Split- Documentation of Nine Methods for Estimating Transit Usage,
(December 1966); and Guidelines for Trip Generation Analysis, (June 1967).

The BPR developed a two-week “Urban Transportation Planning Course” that was directed at practicing
planners and engineers. It covered organizationd issues and technica procedures for carrying out a 3C
planning process as it had been conceptudized by the BPR. The course used the BPR manuds as
textbooks and supplemented them with lecture notes to keep the information current and to cover materia
not in manud form. In addition, personnd from the BPR provided hands-on technical assistanceto state
and locd agencies in the gpplying these new procedures to their own aress.

Thiseffort to define the* 3C planning process,” to devel op techniquesfor performing thetechnica activities,
and to provide technica assstance completdy transformed the manner in which urban trangportation
planning was performed. By the legidated deadline of July 1, 1965, dl the 224 existing urbanized areas
which fell under the 1962 Act had an urban trangportation planning process underway (Holmes, 1973).

Conventional Urban Travel Forecasting Process

The 3C planning process included four technica phases: collection of data, andysis of data, forecasts of
activity and travel, and evaluation of dternatives. Centra to this gpproach wasthe urbantravel forecasting
process. (Figure6) The process used mathematical models that alowed the smulation and forecasting of
current and future travel. This permitted the testing and evauation of aternative transportation networks.

Thefour-step urbantravel forecasting process consisted of trip generation, trip distribution, moda split, and
traffic assgnment. These moddswerefirgt caibrated to replicate existing travel using actuad survey data.
These models were then used to forecast future travel. The forecasting process began with an estimate of
the variables that determine travel patterns including the location and intengty of land use, socid and
economic characterigtics of the population, and the type and extent of trangportation facilities in the area.
Next, these variables were used to estimate the number of trip origins and destinationsin each subareaof a
region (i.e. thetraffic anadysis zone), using atrip generation procedure. A trip distribution modd was used
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to connect the trip endsinto an origin-destination trip pattern. Thismatrix of tota vehicletripswasdivided
into highway and trangit trips using a moda split modd. The matrices of highway and trangt trips were
assigned to routes on the highway and transit networks, repectively, by meansof atraffic assgnment model
(U.S. Dept. of Transportation, 1977).

Figure 6
Urban Trave Forecasting Process

—

TRAVEL TRAHIPANTATHH
el s Lot v euricrenma FARRITIEN
k] MUerrap= T k|
fiad

e

I
! }
ECOHGETEE A CTIVTTT B WP FI el i e ] O EEETReE i
AHT RO UL TR IR CATTING um‘:ﬁ'fn“ AHTH HITRIRE Ao
TACTEETHIN TECOHIRGEE THIF TABEEY BTl

TICHRIGLEE

AHALYHLY oF
EX[3TING
COHDITISNS AND
CALLIRAYEON OF 4

FOLECASTING
TECHHIGUES

SEMMHTET
EALE
AHT) S4IEIED
T | oy
FUTLME TUTORE PIUFTURE
ECCHCWIC q

POREGAST £ R T EANTH LR A HETWIHIE

[

A¥ETEMS
.MM.I.\'!.!!.1 FEFOTACE

In using these modd s to analyze future trangportation networks, forecasts of input variableswere used for
the year for which the networks were being tested. Trave forecasts were then prepared for each

trangportation dternative to determinetraffic volumesand levels of service. Usudly only themodd split and
traffic assgnment modd swerererun for additiona networks after afuture year forecast had been madefor
the first network. But occasondly the trip distribution mode was adso rerun.

Trave forecasting on a regionwide scae required a large computing capability. The first generation of
computers had become availablein themid 1950s. The BPR had taken advantage of them and adapted a
telephone routing agorithm for traffic ass gnments purposesthat would operate on the IBM 704 compuiter.
Additiona programs were developed to perform other functions. The second generation of computers,
circa1962, provided increased capabilities. Thelibrary of computer programswas rewritten for the IBM
709 computer and then for the IBM 7090/94 system. The BPR worked with the Bureau of Standardsin
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developing, modifying, and testing these programs. Some programswere a so developed for theIBM 1401
and 1620 computers. This effort was carried out over a number of years, and by 1967 the computer
package contained about 60 programs (U.S. Dept. of Trangportation, 1977).

Thisgpproachto trave forecasting, which later becameknown asthe* conventiond urban travel forecasting
process,” came quickly into widespread use. The procedures had been specifically tailored to the tasks of
regionwide urban trangportation planning and BPR provided substantia asstance and oversight in gpplying
them. Moreover, therewere no other procedures generdly available and urban trangportation study groups
that chose not to use them had to develop their own procedures and computer programs.

Southeastern Wisconsin Regional Planning Commission

In most urbanized aress, ad hoc organizationd arrangements were crested to conduct the urban
transportation planning process required by the Federal-aid Highway Act of 1962 and the Bureau of
Public's guiddines. In some urbanized areas, however, the urban transportation planning process was
carried out by exigting regiond planning agencies. Thiswasthe casefor the urbanized areas of Milwaukee,
Racine and Kenoshain Southeastern Wisconsin.

The Southeastern Wisconsin Regiond Planning Commission (SEWRPC) was crested under State enabling
legidation by Executive Order of the Governor of Wisconsinin 1960 upon petition of the County Boards of
the seven condtituent counties. It was directed to prepare and adopt master plans for the physical
development of the Southeastern Wisconsin region on the basis of studies and analyses. The Commission
itsdf was formed with 21 citizen members, serving for Sx years without pay, three from each county, with
one member from each county appointed by the County Board and the other two members appointed by
the Governor (Bauer, 1963).

TheRegiond Land Use- Trangportation Study, which began in 1963, wasthe Commisson'sfirst long-range
planning effort. The staff proceeded under the guidance of the Intergovernmental Coordinating and the
Technica Coordinating Committees. (Figure 7) The 3Y2year, $2 million study covered the devel opment of
goas and objectives, inventory of existing conditions, preparation and anadysis of dternative plans, and
selection and adoption of the preferred plan (Southeastern Wisconsin Regiond Planning Commission,

1965-66). SEWRPC prepared three dternative land use plansfor theyear 1990. The* controlled existing
trend plan” continued the low-dengity residentia devel opment trend with theimposition of land use controls
to minimize legp-frog development and reduce encroachment on environmentally sengtive arees. The
“corridor plan" concentrated medium and high dengty resdentia development dong transportation
corridors interlocked with recregtion and agriculture wedges. The “satellite city plan” focused new

resdential development into existing outlying communities in the region. A trangportation plan was
deve oped for each of the land use planswhich primarily conssted of the existing plus committed highway
and trangt sysemswith additions, including an extensve busrapid trangt system with an exclusve busway.
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Figure7
Southeastern Wisconsin Regional Planning Commission
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The recommended “controlled exigting trend plan” was adopted by the full commission and eventuadly by
most of the county boardsand local unitsof government. 1n 1966, SEWRPC began the continuing phase of
the land use-transportation study which provided support to implement the plan, monitored changesin the
region and progress in implementing the adopted plan, and conducted periodic regppraisas of the planin
light of the changes in the region.

In the ensuing years, SEWRPC conducted a wide range of planning studies including those related to:
watershed devel opment and water qudity, air quality, highway functiona dassfication, public transportation,
parks and open space, port development, libraries, airport use, and prepared many loca plans in
cooperaion with the locd jurisdictions. Moreover, it provided extensive technical assstance to loca
governments on avariety of planning issues.

Highway Planning Program Manual

As part of its extengve efforts to provide technical guidance for carrying out highway planning, the BPR
developed the Highway Planning Program Manual. Themanua was designed to consolidate technical
information on highway planning practice and make it readily avallable. Much of that information on
highway planning practice and many of the manuals had been developed by the BPR.

The Highway Planning Program Manual wasfirst issued in August 1963 (U.S. Dept. of Commerce,
1963d). It wasdirected primaxrily at the highway engineersin BPR'sfield officeswho needed information to
adminigter highway planning activities that were being carried out by State highway departments and by
urban trangportation planning groups with Federa-aid highway planning funds. It aso provided vauable
information to those performing the actua planning activities in Sate and local agencies.
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Themanud covered the basic e ements of ahighway planning program which included: adminigtration and
control, highway inventory, mapping, traffic counting, classfying andweighing, travel gudies, motor vehicle
regisration and taxes, highway fiscal data, road life expectancy and cogts, and urban transportation

planning. The god for the overdl highway planning process was to develop a master plan for highway
development. Thiswasto consgt of afunctiondly dassfied highway system, an estimate of highway needs,
along range development program to meet the needs with priorities and, a financid plan to pay for the
development program.

The section of the manua devoted urban trangportation planning to was equaly detailed. It covered the
variousaspectsof the urban transportation planning processincluding: organization, use of computers, origin
degtination studies, population studies, economic sudies, land use, street inventory and classfication,
evauation of traffic services, traffic engineering studies, public trangportation, termind facilities, travel

forecagting, traffic assgnment, developing the transportation plan, plan implementation, and the continuing
planning process.

The Federd Highway Adminigtration continued to update the Highway Planning Program Manual and
add appendices, which included recent version of relevant procedure manuds, until the early 1980's. The
manua was eventually rescinded by FHWA in 1985.

Urban Mass Transportation Act of 1964

The fird red effort to provide federa assistance for urban mass trangportation development was the
passage of the Urban Mass Trangportation Act of 1964. The objective of the act, till in the spirit of
President Kennedy's Transportation Message, was “...to encourage the planning and establishment of
areawide urban mass trangportation systems needed for economical and desirable urban development”
(U.S. Dept. of Transportation, 1979b).

The act authorized federd capital grants for up to two-thirds of the net project cost of construction,
recongtruction, or acquisition of masstransportation facilitiesand equipment. Net project cost wasdefined
asthat portion of thetotal project cost that could not be financed readily from trangt revenues. However,
the federal share wasto be held to 50 percent in those areas that had not completed their comprehensive
planning process, that is, had not produced aplan. All federd funds had to be channdled through public
agencies. Trangdt projects wereto beinitiated locdly.

A program of research, development, and demonstrations was also authorized by the 1964 act. The
objectiveof thisprogramwasto“...assst in the reduction of trangportation needs, theimprovement of mass
transportation service, or the contribution of such servicetoward meeting total urban transportation needsat
minimum cost" (U.S. Dept. of Transportation, 1979b).

Congress, however, did not authorize much money to carry out thislegidation. Not morethan $150 million

per year was authorized under the 1964 act and the actual appropriations fell short of even that amount
(Smerk, 1968).
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Urban Development Simulation Models

With the growth of urban trangportation planning came an increasing interest in understanding urban

phenomenaand in congtructing urban development smulation models. Such mode swould enable planners
to evaluate aternative urban devel opment patterns, and to produce informeation on popul ation, employmernt,
and land use for use in esimating travel and trangportation requirements. Land use smulation models
developed in early urban transportation studieswere rudimentary and focused on the effect of transportation
access on the location of activities (Swerdloff and Stowers, 1966).

During thisperiod many citieswereactively engaged in developing work plansto diminate dumsand urban
blight through Community Renewa Programs (CRPs) that were partidly funded by the Housing and Home
Finance Agency (HHFA). These CRPs provided an additiona impetus for the development of urban
amulation modeds. It wasaspart of one of these CRPsthat asignificant breakthrough occurred. Between
1962-63, Ira S. Lowry developed a land use dlocation mode for the Pittsburgh Regiond Planning
Association as part of amodeling system to generate dternatives and aid decisonmaking (Lowry, 1964).

The“Lowry modd,” asit cameto be known, wasthefirst large scale and compl ete urban smulation model
to become operational. The modd was attractive because of the smplicity of its causa Structure, the
opportunity to expand it, and its operationdity (Goldner, 1971). The underlying concept of the modd used
economic base theory in which employment was divided into “basic’ employment that was devoted to
goods and services exported outside the region, and “retail” or “non-basc” employment that served local
markets. Basic employment waslocated outside the model, while non-basic employment by themode on
the basis of its accessihility to households. Households were located on the basis of accessihility to jobs
and availability of vacant land. The modd proceeded in an iterative fashion until equilibrium was reeched
(Putman, 1979).

The conceptuad framework developed by Lowry stimulated an era of model development during the
mid-1960s, much of which concentrated on e aborations and enhancements of the origina Lowry model
concepts (Goldner, 1971; Harris, 1965; Putman, 1979). The Lowry modd evolved through further
development in Pittsburgh and the San Francisco Bay Area Simulation Study, and other effortsby anumber
of researchers. Most of this work, however, did not result in modds that did not become operational
(Goldner, 1971). After aperiod of dormancy, work began anew and resulted in the development of the
integrated trangportation and land-use package (ITLUP). This set of models performed lad use activity
alocation incorporated the effects of trangportation and land use and the feedback effects of land use on
trangportation (Putman, 1983).

Williamsburg Conference on Highways and Urban Development

By 1965 there was concern that planning processes were not adequiately evaluating socia and community
vaues. Few planning studies had devel oped goal- based eva uation methodologies. A second conference
on Highways and Urban Development was held in Williamsburg, Virginia, to discuss this problem

(Highways and Urban Development, 1965). The conference concluded that transportation must be
directed toward raisng urban standards and enhancing aggregate community values. Trangportation vaues
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such as safety, economy, and comfort are part of thetota set of community values and should beweighted
appropriately.

The conference resol utions highlighted the need to identify urban goal s and objectivesthat should beused to
evaduate urban trangportation plans. It emphaszed that many vaues may not be quantifiabdle but,

nonetheless, should not be ignored. The conference aso endorsed the concept of making maximum use of
exiding transportation facilities through traffic management and land use controls.
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CHAPTER 5 — IMPROVED INTERGOVERNMENTAL COORDINATION

As the number and scope of federd programs for urban development and transportation projects
expanded, there wasincreasing concern over the uncoordinated manner in which these project were being
carried out. Each of thesefederad programs had separate grant requirements which were often devel opment
with little regard to the requirements of other programs. Projects proceeded through the approval and
implementation process uncoordinated with other projects that were occurring in the same area.

During this period, severa actions were taken to dleviate this problem. Firgt, was an attempt to better
integrate urban development and trangportation programs at the federal level by bringing them together in
two new Cabinet level departments, HUD and DOT. Second, wasthe creation of aproject review process
to improve intergovernmental coordination at both the federa and locd levels. States and local
governments aso moved to address this problem by consolidating functions and responsibilities. Many
dtates created their own departments of transportation. In addition, states and local communities created
broader, multifunctiona planning agencies to better coordinate and plan areawide development.

The urban trangportation planning process transitioned into the “continuing” phase as most urban areas
completed their first plans. There was a new interest in low capitd gpproaches to reducing traffic
congestion using techniques such asreserved buslanes, traffic engineering improvements, and fringeparking
lots. It wasaso during thistimethat nationa concern wasfocused upon the problem of highway safety and
the enormous cogt of traffic accidents. Environmenta issues became more important with legidation
addressing the preservation of naturd aress and historic Sites, and providing relocation assistance for
households and businesses.

Housing and Urban Development Act of 1965

The Housing and Urban Development Act of 1965 created the Department of Housing and Urban
Development (HUD) to better coordinate urban programsat thefedera level. In addition, theact amended
the Section 701 urban planning assstance program established under the Housing Act of 1954 by
authorizing grants to be made to “...organizations composed of public officias whom he (the Secretary of
HUD) findsto be representative of the political jurisdictions within a metropolitan area or urban region...”
for the purposes of comprehensive planning (Washington Center, 1970).

Thisprovision encouraged the formation of regiona planning organi zations controlled by eected rather than
gopointed officids. It gave impetus to the formation of such organizations as councils of governments
(COGs). It dso encouraged loca governments to cooperate in addressing their problems in aregiond
context.

1966 Amendments to the Urban Mass Transportation Act

Tofill savera gapsin the 1964 Urban Mass Trangportation Act, anumber of amendments were passed in
1966. One created the technical studies program, which provided federa assistance up to a two-thirds
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federd matching share for planning, engineering, and designing of urban mass transportation projects or
other amilar technica activities leading to gpplication for a capitd grant.

Another section authorized grants to be made for management training. A third authorized a project to
study and prepare a program of research for devel oping new systems of urban transportation. Thissection
resulted in a report to Congress in 1968, Tomorrow's Transportation: New Systems for the Urban
Future (Cole, 1968), which recommended a long-range balanced program for research on hardware,
planning, and operationd improvements. It wasthis study that first brought to public attention many new
sysems such as did-a-bus, persond rapid trandt, dua mode, pallet systems, and tracked air-cushioned
vehicdle sysems. This study was the basis for numerous research efforts to develop and refine new urban
transportation technologies that would improve on existing ones.

Highway and Motor Vehicle Safety Acts of 1966

In 1964, highway desths amounted to 48,000 persons, 10 percent above 1963, and the degth rate was
increasing. In March of 1965, newly Senator Abraham Ribicoff, chairman of the Subcommittee on
Executive Reorganization of the Government Operations Committee, held hearings on theissue of highway
safety to focus national concern on this nationa tragedy. Raph Nader who was dready working on
highway safety volunteered to assst Senator Ribicoff's committee. He provided much materid to the
committee based on his research and a book that he was writing on traffic safety (Insurance Ingtitute for
Highway Safety, 1986).

In the July hearings, Generd Motors' president admitted that his company had only spent $1.25 million on
safety inthe previousyear. Following that disclosure, President Johnson ordered Specia Assistant Joseph
Cdlifano to develop a transportation package. In November 1965, Mr. Nader's book, Unsafe at Any
Foeed, was published with criticism of both the automobile industry and the traffic safety establishment.

In February 1966, President Johnson told the American Tria Lawyers Association that highway deeths
were second only to the Vietnam War as the “gravest problem before the nation.” A month later, the
President'smessage requested the Congressto establish adepartment of transportation. Hismessageaso
outlined anationd traffic safety act to require the establishment of motor vehicle sandards, providefor Sate
grantsin ad for safety programs, and fund traffic safety research. By Augugt, both housed unanimoudy
passed amotor vehicle stlandards bill and, with only 3 dissenting votesin the Senate, passed state program
legidation. Thefina bills were sgned by President Johnson on September 9, 1966.

The Nationd Traffic and Motor Vehicle Safety Act of 1966 established the Nationa Traffic Safety Agency
in the Department of Commerce. It required the establishment of minimum safety standards for motor
vehiclesand equipment, authorized research and devel opment, and expanded the Naiona Driver Register
of individuas whose licenses had been denied, terminated, or withdrawn. According to the act, each
standard wasrequired to be practica, meet the need for motor vehicle safety, and stated in objectiveterms.

In prescribing standards, the Secretary wasrequired to consider: (1) relevant available motor vehicle safety
data, (2) whether the proposed standard in appropriate for the particular motor vehicle or equipment for



whichit is prescribed, and (3) the extent to which the standard contributed to carrying out the purposes of
the act (Comptroller Genera, 1976).

The Highway Safety Act of 1966 established the Nationd Highway Safety Agency in the Department of
Commerce. It was designed to provide a coordinated nationd highway safety program through financid
assgtance to the states. Under this act, states were required to establish highway safety programs in
accordancewith federal standards. Federd fundswere made available under Section 402, to be allocated
by population and highway mileage, to asss in financing these programs with a 75 percent federa and 25
percent matching ratio (Insurance Indtitute for Highway Safety, 1986).

The two safety agencies were combined by Executive Order 11357 into the National Highway Sefety
Bureauinthenewly crested DOT. By 1969, the Bureau, under Dr. William Haddon Jr., had established 29
motor vehicle standards and 13 highway safety standards and dl states had established highway safety
programs. By the end of 1972, the agency had issued atotal of 43 motor vehicle standards, covering
vehicle accident prevention and passenger protection, and 18 highway safety standards, covering vehicle
ingpection, registration, motorcycle safety, driver education, traffic laws and records, accident investigation
and reporting, pupil trangportation and policetraffic services (Insurance Ingtitute for Highway Safety, 1986).

Thesetwo safety acts provided the basisfor apractical, comprehensive nationd highway safety programto
reduce deaths and injuries caused by motor vehicles.

Department of Transportation Act of 1966

In 1966 the Department of Transportation (DOT) was created to coordinate transportation programs and
to facilitate devel opment and improvement of coordinated trangportation service utilizing private enterprise
to the maximum extent feasble. The Department of Transportation Act declared that the nation required
fadt, safe, efficient, and convenient trangportation at the lowest cost consistent with other national objectives
including the conservation of natura resources. DOT wasdirected to provide leadershipintheidentification
of trangportation problems and solutions, stimulate new technologica advances, encourage cooperation
among al interested parties, and recommend nationa policiesand programsto accomplish these objectives.

Section 4(f) of the act required the preservation of natura areas. It prohibited the use of land for a
trangportation project from a park, recreation area, wildlife and waterfowl refuge, or historic site unless
there was no feasible and prudent aternative and the project was planned in such amanner asto minimize
harm to the area. This was the earliest statutory language directed a minimizing the negative effects of
transportation construction projects on the natura environment.

The DOT Act left unclear, however, the divison of responsibility for urban mass transportation between
DOT and HUD. It took morethan ayear for DOT and HUD to cometo an agreement on their respective
responghilities. Thisagreement, known as Reorganization Plan No. 2, took effect in July 1968. Under it,
DOT assumed responsibility for masstrangportation capita grants, technica studies, and managerid training
grant programs subject to HUD certification of the planning requirements for capita grant applications.
Research and development (R& D) wasdivided up. DOT assumed R& D responsbility for improving the
operation of conventiond transt sysemsand HUD assumed R& D responsibility for urban trangportation as
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it related to comprehensive planning. Joint respongbility was assigned for R& D on advanced technol ogy
systems. The Reorganization Plan dso created the Urban Mass Trangportation Adminigtration (UMTA)
(Miller, 1972).

National Historic Preservation Act of 1966

Through the 1950's and 1960's, while the federd government funded numerous public works and urban
renewd projects, federd preservation law gpplied only to ahandful of nationdly sgnificant properties. Asa
result, federal projects destroyed or damaged thousands of historic properties. Congress recognized that
new |egidation was needed to protect the many other propertiesthat were being harmed by federd activities
(Advisory Council on Higtoric Preservation, 1986).

The National Historic Preservation Act of 1966 was passed to addressthese concerns. The act established
the Advisory Council on Historic Preservation to provide advice on national preservation policy. Section
106 of the act required federal agencies to take into account the effects of their undertakings on historic
preservation, and to afford the Council the opportunity to comment on such undertakings. Section 110
required federal agenciesto identify and protect historic properties under their contral.

The Section 106 review process established by the Council required afederd agency funding or otherwise
involved in aproposed project to identify historic properties that might be affected by the project and find
acceptable means to avoid or mitigate any adverse impact. Federd agencies were to consult with the
Council and State Historic Preservation Officers, appointed by the Governors, in carrying out this process.

Demonstration Cities and Metropolitan Development Act of 1966

With the growth in federd grant programs for urban renewal, highways, trangit, and other congtruction
projects, there was a need for a mechanism to coordinate these projects. The Demongtration Cities and
Metropolitan Development Act of 1966 was enacted to ensure that federal grants were not working at
Cross purposes.  Section 204 of that act was sgnificant in asserting federd interest in improving the
coordination of public facility construction projectsto obtain maximum effectiveness of federd spendingand
to relate such projects to areawide development plans.

Section 204 required that al gpplications for the planning and congtruction of facilities be submitted to an
areawide planning agency for review and comment. The areawide agency wasrequired to be composed of
loca dected officids. The objective was to encourage the coordination of planning and construction of
physica fadilitiesin urban areas. Section 204 was a S0 designed to stimul ate operating agencieswith narrow
functional respongibilitiesto examine the rdationship of their projects to areawide plans for urban growth.
Procedures to implement this act were issued by the Bureau of the Budget in Circular No. 82,

“Coordination of Federal Aidsin Metropolitan Areas Under Section 204 of the Demongration Citiesand
Metropolitan Development Act of 1966" (Bureau of the Budget, 1967).

In response to these review requirements, many urban areas established new planning agencies or

reorganized exigting agenciestoinclude dected officidsontheir policy boards. By theend of 1969, only six
metropolitan lacked an areawide review agency (Washington Center, 1970).
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Dartmouth Conference on Urban Development Models

Land-use planning model swere devel oped as an adjunct to trangportation planning to provide forecasts of
population, employment, and land-use for trangportation forecasting models. From the mid 1950s there
was rapid development in the fidd stimulated by newly available computers and advances in operations
research and systemsanadyss (Putman, 1979). Developmentswerediscussed at aseminar at the University
of Pennsylvania in October 1964 that was documented in a specid issue of the Journd of the American
Ingtitute of Planners (Harris, 1965).

By 1967 the Land-Use Evduation Committee of the Highway Research Board determined that there was
need for another assessment of work in the field, which was progressng in an uncoordinated fashion. A
conference was held in Dartmouth, New Hampshire, in June 1967 to identify the aress of research that
were most needed (Hemmens, 1968).

The conferees recommended that agencies sponsoring research on land use modd's, generally thefedera
government, expand the capabilities of their in-house staff to handle these models. They recommended
steps to improve data acquisition and handling. Further research on broader models that included socia
godswasrecommended. Confereesrecommended that reseerch on the behaviord aspectsof theindividua
decision units be conducted. Concern was expressed about bridging the gap between modders and
decisonmakers. Professond standards for design, cdibration and use of models was a so encouraged
(Hemmens, 1968).

Theearly optimismin thefield faded asthe land devel opment modd s did not perform up to the expectations
of researchers and decisonmakers, particularly at the small arealevel. Modders had underestimated the
task of amulating complex urban phenomena. Many of these modding effortswere performed by planning
agencies that had to meet unreasonable time deadlines. (Putman, 1979) Modds had become more
complex with larger data requirements as submodel swere added to encompass more aspects of the urban
development process. They were too costly to construct and operate, and many till did not produce
usable results. By the late 1960s land-use modding activity in the United States entered a period of
dormancy that continued until the mid 1970s.

Reserved Bus Lanes

Ascongruction of the Interstate highway progressed, highway engineerscame under increasing criticism for
providing underpriced facilities that competed unfairly with trangit service. Criticswere aso concerned that
the 3C planning process was not giving sufficient attention to trangt options in the development of
long-range urban transportation plans.

The firgt officid response to this criticiam came in April 1964 in a speech by E. H. Holmes, Director of
Panning for the Bureau of Public Roads. Mr. Holmes stated, “ Since over three-quarters of trangit patrons
ride on rubber tires, not on sted rails, trangt has to be for highways, not againgt them. And vice versa,
highways have to be for trangit, not againgt it, for the more that travelers patronize transit the easier will be
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the highway engineer'sjob.” Hewent on to advocate the use of freewaysby busesin expressservice. This
would increase bus operating speeds, reduce their travel times, and thereby make bus service more
competitivewith car travel. The BPR pogition wasthat the reservation of alanefor buseswasreasonableif
its usage by bus passengers exceeded the number of persons that would be moved in the same period in
cars, for example, 3,000 persons per hour for alane of freeway (Holmes, 1964).

Thispostion wasformaized in Ingtructiond Memorandum (IM) 21-13-67, “ Reserved Bus Lanes,” issued
by the Federd Highway Adminigration (FHWA) in August 1967. In addition to reiterating the warrant for
reserving of lanes for buses, the IM stated the warrant for preferentid use of lanes by buses. Under
preferentid use, other vehicleswould be dlowed to use the lane but only in such numbers that they do not
degradethetravel speedsof the buses. The number of other vehicleswould be controlled by metering their
flow onto thelane. Thetota number of personsusing the preferentid laneswasto be greeter than would be
accommodated by opening the lanes to generd traffic.

The FHWA actively promoted the use of exclusve and preferentia bustreatments. Expendituresfor bus
priority projects on arteria highways, including loading platforms and shelters, became digible for

federd-aid highway funds under the Traffic Operations Program to Improve Capacity and Safety
(TOPICS), which wasinitiated asan experimental programin 1967. Reserved lanesfor buseson freeways
were digible under the regular federa-ad highway programs.

Many urban areas adopted bus priority techniquesto increase the carrying capacity of highway fadlitiesand
make trangt service more attractive at alimited cost. By 1973 one study reported on more than 200 bus
priority projectsin the United States and elsewhere. These included busways on exclusive rights-of-way
and on freeways, reserved freeway lanes and ramps, bus malls, reserved lanes on arterid dreets, traffic
sgnd preemption, and supporting park-and-ride lots and centrd city terminas (Levinson, 1973).

National Highway Needs Studies

The expected completion of the Interstate highway system in the mid 1970s lead to consideration of new
directionsfor thefedera-ad highway program. Recognizing the need for information onwhichtoformulate
future highway programs, the U.S. Senate, in section 3 of the Senate Joint Resolution 81 (gpproved August
28, 1965) caled for abiennid reporting of highway needs beginning in 1968.

In April 1965, the U.S. Bureau of Public Roads had requested the states to prepare estimates of future
highway needsfor the period 1965-85. The stateswere given only afew monthsto prepare the estimates
and they relied upon available data and rapid estimating techniques. The results were documented in the
1968 National Highway Needs Report. The estimated cost of $94 hillion to meet the anticipated
highway needs was a staggering sum. It included another 40,000 of freeways in addition to the 41,000
milesin the Interstate system (U.S. Congress, 1968a). The supplement to the report recommended the
undertaking of anationwide functiona highway classfication Sudy asthebasisfor redigning thefederd-ad
highway systems (U.S. Congress, 1968b).
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The 1968 report focused greater attention on urban areasthan in the past. The supplement recommended
that alarger share of federal-aid highway funds should be made available to urban areas. Asameansto
accomplish this, the supplement discussed expanding the urban extensions of the primary and secondary
highway sysemsto include dl principa arterid routesinto a federa-ad urban systlem. To overcomethe
difficulties of urban area decisonmaking among fragmented locd governments, it suggested requiring the
edtablishment of areawide agencies to develop five-year capita improvement programs. The agencies
would be governed by localy eected officias (U.S. Congress, 1968b).

The supplement aso recommended the use of federd-aid highway funds for a parking research and
development projects, and for construction of fringe parking facilities. The establishment of arevalving fund
for advance acquigtion of right-of-way was recommended as well. The supplement advocated joint
devel opment adjacent to or using airspace above or below highways. Such projects should be coordinated
jointly by DOT and HUD (U.S. Congress, 1968b).

Many of the recommendetions in the Supplement to the 1968 National Highway Needs Report were
incorporated into the Federa- Aid Highway Actsof 1968 and 1970. Section 17 of the 1968 act called for
a sysematic nationwide functiond highway classfication study in cooperation with state highway
departments and local governments. The manud for this functiona classification sudy stated that, “All

existing public roads and streets within a State are to be classified on the basis of the most logica usage of
exiging facilitiesto serve present travel and land use” (U.S. Dept. of Transportation, 1969b). Thiswasthe
first mgor study to collect detailed functiona system information on a nationwide basis.

The supplement to the 1970 National Highway Needs Report detailed the results of the 1968 functiona
classification study which covered exigting facilities under current conditions of travel and land use. The
results showed that there was wide variation among states in the coincidence of highways classfied
functiondly and which federd-aid system they were on. This disparity was greeter in urban areasthan in
rurd areas. The report demondrated that arterid highways carried the bulk of highway travel. For
example, in urban areas in 1968, arterid highways congtituted 19 percent of the miles of facilities and
carried 75 percent of the vehicle miles of travel (U.S. Congress, 1970). (Figure 8)

The 1972 National Highway Needs Report documented the results of the 1970-1990 functiona
classfication study. It combined aprojected functiond classification for 1990 with adetailed inventory and
needs estimate for dl functionda classesincluding local roads and Streets. 1t recommended the redlignment
of federd-ad highway systems based upon functional usage in a subsequent year such as 1980. This
recommendation for realignment was incorporated into the Federd- Aid Highway Act of 1973. Highway
needs were estimated for the twenty-year period to 1990 under naiondly uniform “minimum tolerable
conditions'. Of the estimated $592 billion in needs, 43 percent were on federa-aid sysemsasthey existed
in 1970. Over 50 percent of these needs were considered to be “backlog,” that is, requiring immediate
attention (U.S. Congress, 1972b and 1972c).
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Figure8
National Distribution of Milesversus Vehicle-Miles of
Travel Served on the Functional Systemsin Urban Areas- 1968
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The 1974 National Highway Needs Report updated the needs estimates that were reported in the 1972
report. The 1974 Highway Needs Study was conducted as part of the 1974 Nationa Transportation
Study. The 1974 highway report analyzed the senstivity of the needs estimates to the changes of reduced
forecasted travel and alower level of servicethan aminimum tolerable conditions. Thereport clarified that
the highway needs estimates are dependent upon the specific set of standards of highway service and
highway design on which they are based.

The highway needs studies represented a ongoing process to assess the nation's highway system and
quantify the nature and scope of future highway requirements. The studieswere carried out as cooperative
efforts of the federd, date and local governments. The extensive involvement of state and loca
governments lent considerable credihility to the sudies. Consequently, the highway needs reports had a
mgor influence on highway legidation, and the Sructure and funding of highway programs (U.S. Congress,
1975).

Federal-Aid Highway Act of 1968

The Federal-Aid Highway Act of 1968 established the Traffic Operations Program to Improve Capacity
and Safety (TOPICS). It authorized $200 million each for fiscal years 1970 and 1971. The federd
matching sharewas set at 50 percent. The program was designed to reduce traffic congestion and facilitate
theflow of trafficin urban areas. Prior to the act, the Bureau of Public Roads had initiated TOPICS asan
experimenta program. IM 21-7-67, which established guiddinesfor TOPICS, divided urban streetsinto
two categories. Thoseon thefedera-aid Primary and Secondary systemswere considered Type 1. Other
magjor streets wereunder Type 2. Only traffic operationsimprovementswerealowed on Type 2 sysems
(Gakenheimer and Meyer, 1977).
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The TOPICS program grew out of a long hisory of the BPR's efforts to expand the use of traffic
engineering techniques. In 1959, the BPR sponsored the Wisconsin Avenue Study to demondirate the
effectiveness of various traffic management methods when applied in acoordinated fashion (U.S. Dept. of
Commerce, 1962).

TOPICS projects were to result from the 3C urban transportation planning process. By October 1969
there were 160 cities actively involved in TOPICS and another 96 cities in preliminary negotiations
expected to result in active projects. Even so, the leve of planning detail for TOPICS projects was not
totally competible with the regiond scale of the planning process (Gakenheimer and Meyer, 1977).

The TOPICS program was reauthorized for fiscd years 1972 and 1973 at $100 million per year. But the
Federal- Aid Highway Act of 1973 ended further authorizations and merged the TOPICS systemsinto the
new federa-aid Urban system. TOPICS had accomplished its objective of increasing the acceptance of
traffic engineering techniques as ameans of improving the efficiency of the urban transportation system. It
a0 played an important role in encouraging the concept of traffic management (Gakenheimer and Meyer,
1977).

Inaddition to launching the TOPICS program, the Federal- Aid Highway Act of 1968 incorporated severd
provisons designed to protect the environment and reduce the negative effects of highway congtruction.
The Act repeated the requirement in Section 4(f) of the Department of Transportation Act of 1966 onthe
preservation of public park and recreation lands, wildlife and waterfowl refuges, and historic Stesto clarify
that the provision gpplied to highways. Moreover the Act required public hearings on the economic, socid,
and environmentd effects of proposed highway projects and their consstency with loca urban goads and
objectives. The act dso established the highway beauttification program. In addition ahighway relocation
assgtance program was authorized to provide payments to households and businesses displaced by
condruction projects. Additionaly, a revolving fund for the advanced acquisition of right-of-way was
established to minimize future didocations due to highway congtruction and reduce the cost of land and
cearing it. Also, the Act authorized funds for a fringe parking demonstration program.

Many of the provisons of the Act were early responses to the concern for environmental quaity and for
amdiorating the negative effects of highway construction.

“Continuing” Urban Transportation Planning

By 1968 most urbanized areas had completed or werewe | alongin their 3C planning process. The Federd
Highway Adminigration turned its atention to the “continuing” aspect of the planning process. In May
1968, IM 50-4-68, “ Operations Plans for * Continuing' Urban Transportation Planning” wasissued. The
IM required the preparation of an operations plan for continuing transportation planning in these aress. The
objectivewasto maintain the respong veness of planning to the needs of local areasand to potentia changes
(U.S. Dept. of Transportation, 1968).

The operations plans were to address the various items needed to perform continuing planning, induding:
the organizational structure; scope of activities and the agenciesthat were responsible; adescription of the
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surveillance methodol ogy to identify changesin land development and travel demand; adescription of land
use and travel forecasting procedures, and work remaining on the ten basic eements of the 3C planning
process (U.S. Dept. of Transportation, 1968).

Guiddines were provided identifying the five dements consdered essentid for a continuing planning

process. (Figure 9) The “survelllance" e ement focused on monitoring changesin the areaiin devel opment,
sociodemographic characterigtics, and travel. “Regppraisd” dedt with three levels of review of the
transportation forecasts and plan to determineif they were dtill vaid. Every fiveyearsthe plan and forecast
wereto be updated to retain a 20-year timehorizon. Thethird dement, “service,” wasto assst agenciesin
the implementation of the plan. The “procedurad development” dement emphasized the need to upgrade
andysis techniques. Last was the publication of an “annud report” on these activities as a means of

communicating with loca officids and citizens (U.S. Dept. of Transportation, 1968).

Extengve training and technicd assistance was provided by the FHWA to shift urban transportation
planning into a continuing mode of operation.

Figure9
The Continuing Urban Transportation Planning Process
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I nter gover nmental Cooperation Act of 1968

Section 204 of the Demonatration Cities and Metropolitan Act wasthe forerunner of much more extensive
legidation, adopted in 1968, designed to coordinate federa grant-in-aid programs &t federd and State
levels. Thelntergovernmenta Cooperation Act of 1968 required thet federa agenciesnotify the governors
or legidatures of the purpose and amounts of any grants-in-ad to their states. The purpose of this
requirement was to make it possble for states to plan more effectively for their overal development
(Washington Center, 1970).

The act required that the areawide planning agency be established under state enabling legidation. It
provided that in the absence of substantid reasons to the contrary, federa grants shal be madeto genera
purpose units of government rather than specia purposeagencies. Theact dso trandferred adminigration of
these intergovernmental coordination requirements from HUD to the Bureau of the Budget.

Bureau of the Budget's Circular No. A-95
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Toimplement the 1968 Intergovernmenta Cooperation Act, the Bureau of the Budget issued Circular No.
A-95, “Evauation, Review, and Coordination of Federal Assistance Programsand Projects,” in July 1969
(Bureau of the Budget, 1969), which superseded Circular No. A-82 (Bureau of the Budget, 1967). This
circular required that the governor of each Sate designate a“ clearinghouse” at the sate level and for each
metropolitan area. Thefunction of these clearinghouseswasto review and comment on projects proposed
for federd-ad in terms of their compatibility with comprehensive plans and to coordinate among agencies
having plans and programs that might be affected by the projects. These clearinghouses had to be
empowered under state or loca laws to perform comprehensive planning in an area (Washington Center,
1970).

The circular established a project notification and review system (PNRS) which specified how the review
and coordination processwould be carried out and the amount of timefor each step in the process. (Figure
10) The PNRS contained an “early warning" feature that required that aloca applicant for afederd grant
or loan notify the state and local clearinghousesat thetime it decided to seek assstance. The clearinghouse
had 30 days to indicate further interest in the project or to arrange to provide project coordination. This
regul ation was designed to dleviate the problem many review agencies had of learning of an gpplication only
after it had been prepared, and thereby having little opportunity to help shapeit (Washington Center, 1970).

Figure 10
Comparison of 204 Review Process and Project Notification and Review System
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Circular No. A-95 provided the most definitivefederd statement of the process through which planning for
urban areas should be accomplished. Its emphasis was not on substance but on process and on the
intergovernmental linkages required to carry out the process.

The various acts and regulaions to improve intergovernmental program coordination accelerated the
crestion of broader multifunctiona agencies. At the stateleve, 39 Departmentsof Transportation had been
created by 1977. Mog of the departments had multimoda planning, programming, and coordinating
functions. At the loca leve, there was a growing trend for transportation planning to be performed by
comprehengve planning agencies, generdly those designated as the A-95 cdlearinghouse (Advisory
Commission, 1974).
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CHAPTER 6 — THE ENVIRONMENT AND CITIZEN INVOLVEMENT

During the decade of the 1960s, the growing concern for environmenta quality put consgderable pressureon
the planning processand its ability to adapt to change. Public attention became focused ontheissuesof air
and water pollution; didocation of homes and businesses; preservation of parkland, wildlife refuges, and
higtoric gtes, and the overdl ecologica balance in communities and their capacity to absorb disruption.
Moreover, citizenswere concerned that changeswere being made to their communitieswithout their views
being consdered. The federd role in these matters, which had begun modestly in previous years,
broadened and degpened during this period.

Citizen Participation and the Two-Hearing Process for Highways

Citizen reaction to highway projectsusualy wasmost voca & public hearings. 1t becameclear that citizens
could not effectively contribute to a highway decision by the time the project had aready been designed.
Many of the concerns related to the basic issue of whether to build the highway project at al and the
congderation of aternative modes of trangportation. Consequently, in early 1969, the Federa Highway
Adminigtration (FHWA) revised Policy and Procedure Memorandum (PPM) 20-8, “ Public Hearings and
Location Approva" (U.S. Department of Transportation, 1969a).

It established a two-hearing process for highway projects, replacing the previous sngle hearing, which
occurred late in the project development process. Thefirst “ corridor public hearing” wasto be held before
the route | ocation decis on was made and was designed to afford citizensthe opportunity to comment onthe
need for and location of the highway project. The second “highway design public hearing” wasto focuson
the specific location and design features. ThisPPM & so required the congderation of socid, economic, and
environmentd effects prior to submission of aproject for federd-aid.

It was recognized that even a two-hearing process did not provide adequate opportunity for ctizen
involvement and, worse, provided adifficult aimospherefor dialogue. Inlate 1969 the basic guiddinesfor
the 3C planning process were amended to require citizen participation in al phases of the planning process
from the setting of god's through the andysis of dternatives. Consequently, it became the responsibility of
the planning agency to seek out public views.

National Environmental Policy Act of 1969

The federd government's concern for environmental issues dated back to the passage of the Air Quality
Control Act of 1955, which directed the Surgeon Generd to conduct research to abate air pollution.
Through a series of acts ance tha time, the federd government's involvement in environmental matters
broadened and deepened.

In 1969 a sngularly important piece of environmenta legidation was passed, the Nationd Environmental

Policy Act of 1969 (NEPA). This act presented a sgnificant departure from prior legidation in that it
enunciated for thefirst time abroad nationd policy to prevent or €iminate damageto the environment. The
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act gated that it was nationd policy to “encourage productive and enjoyable harmony between manand his
environment.”

Federa agencieswere required under the act to use asystematic interdisciplinary approach to the planning
and decisonmaking that affected the environment. It dso required that an environmenta impact satement
(EIS) beprepared for dl legidation and mgor federd actionsthat would affect the environment sgnificantly.
The EIS was to contain information on the environmenta impacts of the proposed action, unavoidable
impacts, dternatives to the action, the relationship between short-term and long-term impacts, and
irretrievable commitments of resources. The federd agency was to seek comments on the action and its
impects from affected jurisdictions and make dl information public.

Theact d o created the Council on Environmenta Qudity to implement the policy and advise the President
on environmenta matters.

Environmental Quality Improvement Act of 1970

The Environmenta Quality Improvement Act of 1970 was passed as a companion to the NEPA. It
edtablished the Office of Environmenta Quality under the Council of Environmenta Qudity. Theofficewas
charged with asssting federa agenciesin evauating present and proposed programs, and with promoting
research on the environmen.

These two acts dedling with the environment marked the first reversdl in over a decade of the trend to
decentrdize decisonmaking to the tate and loca levels of government. It required the federd government
to make the final determination on the trade-off between facility improvements and environmental qudlity.
Further, it created a complicated and expensive process by requiring the preparation of an EIS and the
seeking of commentsfrom al concerned agencies. In thismanner, the actsactualy created anew planning
processin paradld with the existing urban transportation planning process.

Nationwide Personal Transportation Study

Earlier nationd surveys of travel were limited to automobile and truck use. Between 1935 and 1940, and
again during the 1950s, a number of states conducted motor vehicle use studies on the characteristics of
motor vehicle ownership, usersand travel (Bostick, Messer and Stedle, 1954; and Bostick 1963). During
1961, the U.S. Bureau of the Census conducted the Nationa Automobile Use Study of 5,000 households
for BPR. Thesurvey covered characteristics of motor vehicle ownership and use, and thejourney to work.

Income and other household data were available to relate to the travel and automobile information
(Bostick, 1966).

The Nationwide Personal Transportation Study (NPTS) grew out these efforts and was designed to obtain
current information on nationd patterns of passenger travel. The NPTS surveyed households covering all
person trips by dl modes and for dl trip purposes. The NPTS was firgt conducted in 1969 (Dept. of
Trangportation, 1972-1974) and wasrepested at gpproximately sevenyear intervalsin 1977 (U.S. Dept. of
Trangportation, 1980-83), in 1983 (Klinger and Kuzymak, 1985-86), and in 1990 (Hu and Y oung, 1992).
Thefirst three surveyswere conducted by the U.S. Bureau of the Censusfor DOT using homeinterviews.
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The 1990 NPTS was conducted by a private contractor usng computer-assisted telephone interviewing
(CATI) and random digit diaing to dlow for unlisted telephone numbers. Since CATI wasless expensve
than home interviews, the sample size for the NPTS could be increased to 18,000 households after it had
declined from that number in 1977 to 6500 in 1983. MPO's were aso alowed to purchase additional
NPTS samplesfor their areas, and this added 3,800 households.

Respondents were asked to report in considerable detail on dl trips made by household members on the
day prior to theinterview, and to providelessdetail on longer trips madefor the previoustwo-week period.

Information was aso collected on the socioeconomic characterigtics if the household, vehicles owned,
journey-to-work characteristics, and driving done as a part of the job. The NPTS provided nationa
datistics on person travel with some disaggregation by Standard Metropolitan Statistical Areas (SMSA)
Sze groupings. It provided information on average daily travel by household members including trip
purpose, mode, trip length, vehicle occupancy, time of day, and day of the week.

By comparing successve surveys, the NPT S quantified anumber of important nationa trendsincluding the
sgnificant increase in automobile ownership, declining household size, growth in VMT per household,
continuing decline of thework trip fraction of travel, increasing use of light trucks for household trave, and
therelative constancy of annua VMT per vehicle even with mgor increasesin VMT per person. (Table3)
In terms of modd distribution of trave, the private vehicle share grew steedily while vehicle occupancy
declined (Liss, 1991).

The NPTS has become a unique and valuable data resource for andyzing the nation's travel patterns. It
alowed the tracking of changesin key household travel characteristics and has been used at the Federd as
well aslocd leves

Clean Air Act Amendments of 1970

The Clean Air Act Amendments of 1970 reinforced the centra position of the federal government to make
final decisonsaffecting the environment. Thisact created the Environmental Protection Agency (EPA) and
empowered it to set ambient air quality standards. Required reductionsin new automobile emissonswere
aso pecified inthe act. The act authorized the EPA to require states to formulate implementation plans
describing how they would achieve and maintain the ambient ar quaity sandards. In 1971 the EPA
promulgated national ambient air quality standards and proposed regul ations on state implementation plans
(SIPs) to meet these standards (U.S. Dept. of Transportation, 1975b).

Table3
Nationwide Personal Transportation Study
Household and Trave Indicators
1969-90

Per cent

Summary Statistic 1969 1990 Change
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Tota Population 197.2 million 2394 million 21
Total Households 62.5 million 93.3 million 49
Totd Workers 75.8 million 118.3 million 56
Tota Vehicles 72.5 million 165.2 million 128
Totd Annud VMT 775.9 million 1,409.6 million 82
I ndicator
Persons per Household 3.2 2.6
Vehicles per Household 12 18
Per cent of Households:
0 Vehides 20.6 9.2
1Vehide 48.4 32.8
2 Vehicles 26.4 38.4
3+ Vehicles 4.6 19.6
VMT per Household 12,423 15,100
% Work Vehicle Trips 319 26.3
% Nonwork Vehicle Trips 68.1 73.9
% Trangt Trips 34 2.2
Automobile Occupancy 1.9 1.6

The preparation, submission, and review of the SIPs occurred outside the traditional urban trangportation
planning process and, in many ingtances, did not involve the planning agencies devel oping transportation
plans. This problem became particularly difficult for urban areas that could not meet the ar qudity
standards even with new automobiles that met the air pollution emission standards. In these instances,
trangportation control plans (TCPs) were required that contained changesin urban transportation systems
and their operation to effect the reduction in emissons. Rarely were these TCPs developed jointly with
those agencies devel oping urban transportation plans. 1t took severd years of did ogue between these air
pollution and transportation planning agencies to mediate joint plans and policies for urban transportation
and ar qudlity.

Another impact of the environmentd legidation, particularly the Clean Air Act, wastheincreased emphasis

on short-term changes in trangportation systems.  In thet the deadline for meeting the ambient air quality
gandardswasfairly short, EPA was primarily concerned with actionsthat could affect air qudity inthat time
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frame. The actions precluded mgor congtruction and generaly focused on low capitd and traffic
management measures. Up to that time, urban transportation planning had been focused on long-range (20
years or more) planning (U.S. Dept. of Transportation, 1975b).

Boston Transportation Planning Review

The results of many urban transportation planning studies called for mgjor expansonsof the ared'sfreeway
system aong with other highway improvements. Public trangportation was often projected to have a
minimd role in the areals future. In these urban trangportation plans, many of the highway improvements
wereto belocated in built up areas where they would cause mgjor disruptions and didocations. Aspublic
awareness to socid and environmental concerns grew in many urban areas, so too did the opposition to
transportation plansthat contained recommendations for mgjor expansions of the highway sysem. When
faced with these circumstances, urban areaswereforced to reevauate their plans. The prototypefor these
reeva uations was the Boston Transportation Planning Review (BTPR).

The long-range plan for the Boston region published in 1969 contained recommendations for a
comprehensve network of radid and circumferentia highwaysand subgtantia improvementsto theexisting
mass trangportation system. Much of the freeway portion of the plan wasincluded as part of the Intersate
highway sysem. Many of the recommended highwayswere contained in the earlier 1948 plan, which was
typica of urban trangportation plans of this period. Opposition to the 1969 plan devel oped even beforeit
was published, especidly from the affected communities (Humphrey, 1974).

Governor Francis Sargent ordered amoratorium on maor highway construction in February 1970 shortly
after the Boston City Council had dready done so. He announced amajor reeval uation of transportation
policy for the Boston areaand created the BTPR as an independent entity reporting directly to the governor
to address the ared's transportation issues.

The BTPR lasted about 18 months, during which time numerous trangportetion aternatives wereidentified
and evauated by an interdisciplinary team of professonds. Thework was accomplished in an atmaosphere
of open and participatory interaction among planners, citizens, and eected officids. TheBTPRledtothe
decision made by the governor not to build additiond freewayswithin the Boston core. Instead, the mgjor
emphasis was on a mix of arterids, specid purpose highways, and mgor improvements in the mass
trangportation syslem (Humphrey, 1974).

There were saverd hdlmarks of this new form of the urban transportation planning process, termed by
Alan Altshuler, who chaired the BTPR, the“ open study.” First and foremost wasthe extensiveinvolvement
of professonds, citizens, interest groups and decisonmakersin al aspects of the restudy. Second, transit
options were evaluated on an equa footing with highway options. Third, the restudy focused on both the
broader regionwide scae and the finer community level scae. Fourth, there waslessreliance on computer
models for andysis and a more open attitude toward explaining the andyticd methodology to the
nontechnical participants. Fifth, the study used awider range of evauation criteriathat accounted for more
socid and environmentd factors. Sixth, decisonmakerswerewilling to step in and make decisonsat points
where the process had reached a stalemate (Gakenheimer, 1976 and Allen 1985).
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The BTPR occurred a the height of the citizen participation movement in a highly charged aimosphere
outsde the maingream of decisonmaking in Boston. Although it is unlikey that such a study will be
repested €l sewhere in the same manner, the BTPR has left a permanent impact on urban transportation.
The legacy of the BTPR has been to demongtrate a more open form of planning and decisonmaking that
has greater concern for socid and environmental impacts and the opinions of those affected by
transportation improvements.

Urban Corridor Demonstration Program

InJanuary 1970, the DOT initiated the Urban Corridor Demonstration Program to test and demondtrate the
concerted use of available highway traffic engineering and trangt operations techniques for relieving traffic
congestioninradid corridors serving mgor urban corridors. The program emphasi zed |ow- cpitd intensve
improvements rather than new mgjor congtruction to demonstrate whether relatively inexpensive projects
which could be implemented rapidly could play an effectiverolein rdieving urban traffic congestion (Alan
M. Voorhees and Assoc., 1974).

The program was focused on urbanized areas over 200,000 in population. It utilized exigting federa
programs for trandt facilities and equipment, demondrations, research and technica studies, and for
highway congtruction, TOPICS, and fringe parking. The demonstration projects use variousimprovement
techniques that were funded under these programs in a coordinated fashion to reduce peak-hour
congestion.

In July 1970 eeven areas were selected to conduct planning for demondgtration projects. An evauation
manual was developed to assst the participating urban areas in developing the experimental design,
hypotheses to be tested, and overal evauation Strategy (Texas Transportation Ingtitute, 1972). Based on
the evauation plans from these areas, eight were sdected to carry out demongtrations, and seven actually
conducted them. The projects tested line-haul improvements such as trangt priority schemes, traffic
engineering techniques and bus service improvements; low-dengty collection-digtribution improvements
such as park and ride facilities, demand responsive buses, and shdlters, and CBD collection-distribution
system improvements such as bus shuttle service and improved transportation terminas.

This early attempt to integrate low-capita intendve trandt and highway improvement techniques in a
concerted manner to improve urban transgportation pointed the way to the extensive use of transportation
system management approachesin later years. Further experimentation on low-capita techniquescontinued
with the establishment of the Service and Methods Demonstration Program in 1974,
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Census Jour ney-to-Work Surveys

Thedecennid census, which isrequired by the Condtitution, isthe longest time series of U.S. demographic
data. The censuswasfirg taken in 1790 and broadened in 1810 to include other subjects. Interest inthe
census by transportation planners began in the late 1950s with the advent of comprehensive urban
trangportation studies and the need for data on socio-demographic characterigics. At that time, the HRB
launched the Committee on Transportation Information Systems and Data Requirements to persuade the
Bureau of the Censusto include questions on place of work and automobile ownership in the 1960 census.
In 1960, the format of the census was changed so that the mgority of the population had to only answver a
limited set of questions (“short form™), and asample of the population had to answer amore detailed set of
questions (long form). Journey-to-work and other transportation-related questions were included on the
long form.

Inthe 1960s, the Bureau of the Census established aSmall Area Data Advisory Committee, which included
a number of transgportation plamers, to assist them in the planning for the 1970 census. Transportation
plannersrecognized that the data from the decennid census could be used more broadly for transportation
Sudies because it included most of the traditiona variables used in the studies and the journey-to-work
guestion was smilar to treditiond origin-destination questions. In late 1966, the Bureau of the Census
conducted a Census Use Study in New Haven, Connecticut. The purpose of the study wasto examinethe
methods and proceduresthey has devel oped to facilitate the use of censusdataby local agencies. FHWA
became involved because of their interest in an efficient method of maintaining current urban transportation
planning data. A critica problem of theincompatibility of censustractsand traffic anadysis zoneswas solved
with the development of geographic coding systems. This permitted resdence and work place addressesto
be geographically coded to individua city blockswhich alowed the census datato be summarized by treffic
analysis zone (Sword and Fleet, 1973).

Asaresult of the pretest, the FHWA funded the Bureau of the Censusto devel op the capability to provide
goecid summary tabulations, as the proposed 1970 tabulations would not have satisfied urban
transportation study needs. The result was the Urban Transportation Planning Package which integrated
journey-to-work and work place dataa ong with socio-demographic datainto an urban areas specific data
base that could be used by local planning agencies (Sword and Fleet, 1973).

During the 1970s, the use of the Urban Transportation Planning Package in trangportation planning was
evaluated in preparation for the 1980 census (Highway Research Board, 1971c; Transportation Research
Board, 1974c). Many of the recommendationswereincorporated by the Census Bureau. Theseincluded
finer levels of gratification for vehicle ownership, modes and geographic detail, and the addition of travel
times to work.

By the 1980s, the census journey-to-work survey had become a significant source of data for urban
transportation planning. Firdt, sncethe 1960srising costs and diminished financia resources forced most
urban transportation agencies to forgo large-scae data collection.  Second, planning agencieswere being
faced with pressures from decision makers for up-to-dateinformation on which to basetheir anaysesand
recommendations. Third, improvementsin data-based modeling reduced the need for locally conducted
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urveys, such as home-inteview origin-destination studies.  Fourth, improvements in both the
transportation-related questions, and detail and accuracy of geographic coding of data from the 1980
census afforded plannersadatabasethat at least partidly filled the void left by thelack of localy-collected
data (Transportation Research Board, 1985h).

The DOT provided technica assistance and training in the use of the 1980 census asthey had with the 1970
census (Sosdau, 1983) . By the early-1980s over 200 MPOs had purchased Urban Trangportation
Planning Package tabulations.

Evauation of the experience with the package continued (Transportation Research Board, 1984c). A
conference on December 9-12, 1984 in Orlando, Florida, was organized by the TRB and sponsored by the
DOT to review the progress to date and make recommendations for the 1990 census (Trangportation
Research Board, 1985b). The conference demonstrated the centrd role that census data has achieved in
urban trangportation planning.

FHWA anayzed the nationwide changesin popul ation, journey-to-work patterns, mode of travel to work
and vehicle availability occurring between the 1960, 1970 and 1980 censuses (Briggs, €. d., 1986).

Further analyseswere conducted under the National Commuting Study which was sponsored by anumber
of organizations lead by AASHTO (Pisarski, 1987a and 1996).

The census journey-to-work became a significant source of travel data both at the nationd leve, and for
State and locd planning. At the nationd leve, this data set increased in value with each addition to the
series. At the locd leve, census data became more important as changes were made to improve its
usefulness for urban transportation planning, and as cost congtraints precluded collection of new data.
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CHAPTER 7 — BEGINNINGS OF MULTIMODAL URBAN TRANSPORTATION
PLANNING

By 1970, there were 273 urbanized areas actively engaged in continuing urban trangportation planning.
(Figure 11) By then, however, the urban transportation planning process was receiving criticism on a
number of issues. It was criticized for inadequate trestment of the sociad and environmenta impacts of
trangportation facilities and services. The planning process had still not become multimoda and was not
adequately evauating awide range of dternaives. Planning wasfocused dmost exclusively on long-range
time horizons, ignoring moreimmediate problems. And, thetechnica proceduresto carry out planning were
criticized for being too cumbersome, time-consuming, and rigid to adapt to new issuesquickly. Therewas
aso concern expressed about their theoretica vaidity.

During the early 1970s actions were taken to address these criticisms.  Legidation was passed that
increased the capital funds available for mass trangportation and provided federa assistance for operating
cods. Greater flexibility was permitted in the use of some highway funds including their use on trangt
projects. These provisions placed tandt on a more equa footing with highways and considerably
grengthened multimoda planning and implementation.

In addition, the federal government took stepsto better integrate urban trangportation planning at the local

level, and to require shorter-range capitd improvement programs adong with long-range plans. Emphasis
was placed on non-capi